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By ANNE L. Massy. 
(Plates XXIII—XXIV.) 


The collection described in this paper includes all the speci- 
mens of Cephalopoda {except shells of Nautilus) that have 
accumulated in the Indian Museum in the course of the last 
20 years, since Mr. Goodrich published his ** Report on the collec- 
tion of Cephalopods in the Indian Museum '' in the “ Transactions 
of the Linnean Society ” in 1896. 

The Cephalopods in the present list have been taken in most 
instances by the ‘ Investizator’ off the Indian and Burmese coasts 
at depths varying from 5 to 947 fathoms, and in one instance a 
haul was made at 2000 fathoms. Reference to the text will show 
that many specimens were also collected on shore, and that the 
area covered extends from the Persian Gulf to China and Japan, 
and southwards to the Andainan Islands. It will be noted that 
matty interesting specimens owe their capture to the energy of 
private collectors. Over four hundred specimens are enumerated, 
consisting of sixteen genera and forty-three species, only cne of 
which, a small Sepia, appears to have been hitherto undescribed. 
There are also some specimens which are too young or in too bad 
a state of preservation for specific indentification. Over half the 
collection is comprised of individuals of Loligo indica, Pfeffer, and 
Sepiella inermis (van Hasselt), in about equal numbers. Goodrich 
(1896) enumerates fifteen genera and twenty-eight species, five 
genera and twelve species of which are absent from the present 
list, but the results of both collections produce a total of twenty- 
one genera and fifty-five species. 

Of these genera Polypus comes first with twenty species, and 
it may be thought that the cighteen members of this genus noted 
in the present paper have been described at undue length, but 
anyone who has made a study of these creatures is aware of the 
difficulties lying in the path to correct identification and will not, 
I think, regret having as many details as possible, especially as it 
seems probable that future research may reduce the number of 
species ascribed to this genus. The Sepia family comes next with 
nine species. In this family so many differences occur in colour, 
surface and shape, from individual variation, and different modes 
of preservation, that in many cases specimens very unlike each 
other have proved to be the same species when the shell was 
examined. Measurements of a number of shells will be found in 
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the text showing that the index is longest in young shells (at 
which period it is natural to expect that growth would be more 
rapid) and becomes shorter with age. 

I have to thank Mr. Robsou of the British Museum, and Mr. 
Nichols of the Dublin Museum, for giving me every facility to 
examine eastern Cephalopods in their charge. 

I am indebted to M. Edouard Lamy for taking much trouble 
to find a number of specimens in the Paris Museum, and to my 
colleague Mr. Farran for much help and advice. Mrs. Russell is 
responsible for the illustrations. The three parts of Dr. Hoyle’s 
“ Catalogue of Recent Cephalopoda ’’! have of course been invalu- 
able, as they must always be to anyone working out a large collec- 
tion of Cephalopoda. All the specimens except where otherwise 
stated have been preserved in alcohol. 


Family CIRROTEUTHIDAE. 
Cirroteuthis grimaldii, Joubin. 


Cirrotenthis grimaldii, Joubin, Bull. L.'Iust. Océan, No. 226, pp. 
1-13, figs. 1-7 (1912). 


, 


M £25 ‘Investigator station 233: 6-xii-1897, Andaman Sea, 13° 17 
I5" N., 93? 10' 25" E., 185 fathoms— One. 
3275 ‘Investigator’ station 332: 12-iv-1904, Andaman Sea, 10° 21° 

N., 92° 46' 15” E., 279 fathoms—One. 

M 2283 ‘Investigator’ station 333: 19-iv-1904, S. W. of Ceylon, 6 
N., 79° 38’ 45" E., 401 fathoms—One. 

M “127 ‘Investigator’ station 361: 24-ili-1900, Arabian Sea, 13° 9! 27° 
N., 40? 45/15" E., 540 fathoms—One. 

M “135 ‘Investigator’ station 381: 28-ii-1908, off Akyab, Burma, 18° 5’ 
N., 93° 40’ E., 298 fathoms—One. 


M 


o t 
31 


These are all in very bad condition but appear to be of the 
same species, The two last-named and specimen M ^j* are in 
suffieiently good condition to show that their general contour 
bears a strong resemblance to the photographs of C. grimaldii, 
Joubin, which is characterized by its egg-shaped body, enormous 
eves, and small fins set in a line with the posterior end of the 
body. Specimens M ?*^ and M ?*^* are much larger than the 
others and are in fragmentary condition. The dorsal cartilages 
of M ?^'?* and M ^i? were examined as they were protruding from 
the integument, and resemble fairly well the scheme of Joubin 
(L.c., fig. 7) designed after feeling the cartilage through the skin. 

The dorsal cartilage of the other specimens, felt through the 
skin, seems to be of the same shape. 

It is very like that of C. meangensis, Hoyle (1886, fig. 5) 
except that the outer curves of the “ horse-shoe "" are less angular. 

The fin cartilage resembles that of C. grimaldii. AM the 
specimens agree with the type in the arrangement of the single 
row of arm suckers. "The three or four next the mouth are very 
minute, and are suddenly succeeded by very large ones until 


1 Proc. Royal Phys. Soc. Edinburgh, 1886, 1897 and 1909. 
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about the seventh or eighth sucker, after which they become 
much smaller and continue gradually diminishing in size until the 
tip is reached. The cirri commence at about the second or 
third sucker. Specimen M ‘7 has enormously enlarged suckers 
on the ventral arms at the edge of umbrella. One of the arms is 
mutilated and only shows one large sucker, the other has five. 
Probably these enlarged suckers are connected with a hectocotylus 
but as the specimen is the best in the collection I have not dissected 
it. Specimen M **** which has lost almost all of its internal 
organs has three very large suckers at the edge of umbrella on 
four of the arms. The fragments of mantle remaining are so 
twisted that it is impossible to say if these are the four ventral 
arms. 

With regard to measurements M. Joubin has already pointed 
out the difficulty of obtaining accurate figures from placing a 
compass on such soft tissues. A few approximate measurements 
aud the number of suckers on some of the arms may be of use. 

Eighty-six suckers were found on the type specimen on an arm 
of 214 mm. Specimen M ?*/^ possesses fifty-six suckers on the 
second left arm of 126 mm. less tip, seventy-two on the first right 
arm of 140 mm., and seventy-six on the third left of 130 mm. ; 
specimen M **** has eighty-six suckers on the first right arm of 
163 mm., seventy-one on the second left arm of 147 mm. less tip, and 
ninety on the fourth left of 150 mm. less tip. The proportionately 
larger number of suckers on the arms of the present specimens is 
probably due to the arm lengths being contracted from preserva- 
tion in alcohol. 

All the specimens have the surface inside the umbrella of a 
deep chocolate colour and the outer surface and fins much paler. 


Specimen number … M RES, M 5274, M 5258, M 5127, M 3153, 
mm. mm. mm. mm. mm. 
End of body to dorsal edge of umbrella .. 61 aoû ; 61 51 
Breadth of body — ... des. "ST ; ya 33 22 
across eyes a AE ae 25 45 25 
Diameter of eye measured through skin ... ro 15 17 12 12 
Fin length, insertion to tip - ss Em 48 T 20 (Uy 
n anterior to posterior margin … 5 12 4 IO 9 
Diameter of ordinary largest sucker 5 2 5 3 ‘50 


i2 
Due = 


B , enlarged sucker 5 


Distribution. —Azores, 1900 m. (Joubin, 1912). 


Cirroteuthis macrope, Berry. 


are macrope, Berry, Bull. Bur. Fish, NXX, pp. 273-4, pl. 32, 
figs. 1-3 (1912). 


M 5254 ‘Investigator’ station 109: 25-x-1890, S. of Cape Cormorin, 
9 41’ N., 78° 21’ E., 738 fathoms—One. 
et 7 a 


This is a damaged specimen intermediate in size between the 
two examples described by Berry. It is in sufficiently good 
condition to show clearly the wide mantle-opening, oar-like fins, 
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and large [used uphleon with organ of (we small oval pads on 
either side ob dorsal wall wearapex. "Phe umbrella, whieh is very 
deliente nnd possibly amtilated, extends for about two-thirds of 
the tengih of the atts, The latter have fost almost all thei 
seke ind only douhbtlil tenaces of citi ate present Both eyes 
wem Lo meusure about the same diameter, Tu the type specimens 
the lebt eye inch larger Chan the right Phe inside of umbrella, 
and iy patohes of epidermis remains où other parts of the 
body, are dark piiple brown, 
Some approximute meusmrements are appended :=— 


nni. 
lotal length nn 
Vnd ob body pe anmantlesopening (LS 
Wadih ol bady E 
Teron pou to mwe bon ed Tm iP 
elle ob fin at ansertion | 
Wadih between eyes m 
Veupthi ol siphon ^. s ea 


Fypez In 11. S. National Museum, 
Py pe locality; Vicinity of Sun Diego, California, 2013-2259 
thoes, hottom ot soft pray mid Two specimens (Merry, 1912), 


Ponily ARGONAUEEDAL, 


Arponauta bottgeri, Mallzii. 
K K 


Vrgenanta boltpern Maltzan, "Post n de Ea SS sS fide oe (lle s 
hys F OBRO, Füdalyo, Wee Arah lead, Croan p a 61006), Ue gonarntie 
hoettgere, Vath Madd, Mass Comp. aaa NEE, pp, 280, 29 (rgo; 
Danone E aE Sul donans Mags Vat. nt NNT, ps A 
Mp cet Cu vu Wer, a MR NNN, s 972950 
plo qu, Up 6, test yas qp, Quim). 


Mort t dnsestigaten, Nana, Name Survey ol lilia c ue y. 


"hus ds im very soft condition amd. the mantle is denuded ol 
epidermis The dorsal surface of (he head. and upper aruis ds 
bull, «spotted. with amodi bluisli Black chromatophores, The 
expanded portions of the fist pair of arms are about 5 min, in 
diwmeter, ‘The ann suckers, except on the expanded: portions, 
me very prominent The web is about equal où all the arms and 
does uot extend higher than the third sucker anvwhere, The 
beak appeas to be black when seen with the naked eye, and dark 
brown when viewed through lens. The inantle opening extends 
to Che dorsal margin ot each eye, The funnel is very loug nnd its 
opnun ds aimilla to that figured by Berry (1914, text lig. 5). Phe 
branches of the median piul tneasute 460 nim, ta length and the 
literal pads are qo omen in length The end. of the mantle: is 
broken, diselosiug the gomul with ova, The principal measure 
ments ine appended; 


man, 

ld ot beds go dorsal mantle mac vI 
a Da 55,1 10 
Ireadili ot Dandy s, 4 
"T ao head ; 


"t ‘ 
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IDID. 

Length of funnel M vx 8 
Diameter of eye T ; 1 

" p largest sucker |... 1 
15b right arro to expanded portion 12 
znd „, T " 15 
yd b Eum fis 
mi i 15 
ist let so do expanded portion [4 
2111, E 10 
all, ir 10 
TTE. i 14 


Distribution —Mauritius and Chagos Islands (Smith) ; Masbate, 
Philippines (Smith, Hidalgo); China Sea and Australia (Smith) 
Hawatian Islands (Gerry), 


, 


Family POL YPODIDAP. 
Polypus rugosus (Bose) d'Orbiguy. 


Sepia rugosa, Bose, Actes Soc. d'histoire wat, Paris, p> 24, ple s, ties 
1, 2 (1792); Octopus rugosus, d'Orbigny, Céphalopodes actlabuliferes, 
p. 45, pls. 6, 23, fig. 2 (1838) ; Brock, Zool. Tahrh., M, pp. Su1-014, 
taf. 10, figs. 1-4, Jena (1487); Joubtu, full, Soc. Zool. France, X XM, 
p. gy (1897); Octopus granulatus, Lasoarck, Mém. Soc, d'histoire 
nal, farts, p. 20 (1799) ; Moyle, "Challenger" Rep. X VA (GC ephalopoda), 
pp. 80-81 (1886); Goodrich, Trans, Linn. Soc. Zool, VIL, p. 19 
(1390); W'ülker, Abt. d. Hf. NI. d. b. Ak d. Wiss, VIE Suppl.-Bd., 
1 Abb., pp. 5, 6 (1910); Octopus boscii var. pallida, Foyle, Le., 
pp. 81-83, pl. 1, pl. 3, lig. 2 : Or lopus polygenia, Gray, British Museum 
Catalogne, p. 13 (849) ; 12, A. Smith, Rep. Zool. Coll, findo-Pacific 
Ocean during voyage. HMS. ‘Alert. p. 34, pl 4, tig. A (15541; 
(?) Octopus kagoshimensis, Ortnann, Zool. Jahrb, V, p. O44, pl. 21, 
lip. 2 (1488). 

M C779 * Investigator, Palk St, Ceylon, Marine Survey of India One 7. 

M 798^ ! Investigator” station 267: g-ivetgon, WL el. Ceylon, 7 2 30° 
N., 79" 307 I5, 457-589 fathoms-- One 7. 

M 22! Persian Gulf (Townsend) One Y. 

M "47% Off Santapily, Madras Presidency, x-1gog, trawler ‘Golden 
Crown, Bengal ish, Dept—One d. 

M 9525 Persian Gull, 19-v-191t4, ROE M. S. Palinurus’: One d. 


These possess a round body with ventral furrow, a narrower 
head, and robust arms tapering to fine points, and measuring 
about two and a half times the length of the ventral mantle. 

The umbrella, which 1s about one-quarter the length of the 
arins, and extends on their outer margins nearly to the tip, is 
lowest dorsally and about equal on the other arms — It is tuber- 
cled and covered with chromatophores inside and outside between 
the dorsal pair, and smooth and colourless elsewhere. 

The mantle opens just below the eye and about half way between 
eye and siphon. Siphon conical, free for half its length and 
extending to, or above, the level of the eyes, and less than half way 
to umbrella margin; funnel organ W-formed and composed of 
narrow bands. Weetocotylized arm with well-marked sperm 
canal and very small terminal organ. Some suckers are enlarged 
on the lateral arms of both male specimens. In colour, all show 
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the very pronounced difference commented upon by Brock be- 
tween the dorsal and ventral surface, the scoop out of the 
umbrella between the dorsal arms being also very marked. The 
Santapily specimen is of a reddish-purple colour above with an 
immense number of tubercles and oblong ridges, and a large 
cirrus at the posterior dorsal edge of eye. The examples M *77°, 
M. =° and M °%*° resemble each other very closely in size and 
appearance, and are dark grey above with no oblong ridges, but 
with a great number of round tubercles regularly disposed, and 
surrounded and intersected by small dark chromatophores, 
arranged sometimes in masses which causes a handsome appear- 
ance like black veins all over the dorsal surface of head, mantle 
and arms. A trace of this marbling occurs on one side of the 
Santapily specimen. Ocular cirri are present on specimen M +%%* 
and faintly visible on M °%** and suppressed entirely on M ‘+. 
All four specimens possess a smooth ventral surface scattered 
thinly with reddish or brown chromatophores on a pale ground. 
The young specimen M **?* is obviously the same species as the 
three just mentioned, but is without the dark veinings, and shows 
two rows of large dark chromatophores ou the upper arms, in 
addition to the small chromatophores. Ocular cirri are present, 
and there are close-set tubercles on the dorsal surface of head and 
umbrella, but the mantle is nearly smooth. Specimen M '* 
closely resembled two specimens in the British Museum, one of 
which labelled ‘‘ O. granulatus, > came from the Cape, and the 
other labelled *' P. polyzenta-granulatus,’’ came from Thursday 
Island, Torres Straits. 

Many arms are in course of regeneration in M °#°. The 
principal measurements of the other specimens are appended :— 


Specimen number n M ERES M 1985 M 5274 AMLBETAL 
mm. mm. mm. mm. 
End of body to mantle-margin 26 25 39 8 
ap 9o an , eye T NES 30 52 IO 
Eye to umbrella m dB 19 29 6 
Breadth of body sono s 38 30 8 
3 , head a IS 18 EO 7 
Ist right arm ! ca. 66 70 ny 15 
prd Ge "NC $81 RAS 17 
Si ^ "ESO 83 102 18 
UY no à DEEST 87 159 18 
At À mutilated. mutilated. 110 15 
2nd,, ge SO EI So IIO 10 
Sul a . 75 less tip. 86 146 mutilated. 
Ain à sc ay JE 142 15 
Hectocotylus ; : a 3 ase 
Length of funnel "n 10 I5 2'50 
Diameter of largest sucker … 4 B 6 ca. *75 


Distribution. —Africa, west and south, Peru, Indo-Malayan 
Region, Japan, Australia. 


L Arms much curled up. 
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Polypus aculeatus (d'Orbigny). 


Octopus aculeatus, d'Orbigny, Céphalopodes acétabulifères, p. 53, pl. 7, 
figs. 1, 2 (1825); pl. 8, fig. 1, pl. 23, figs. 3, 4 (1838). 
M 5193 [nvestigator, 25-vili-tg11, Byikhwaaw Bay, Burma, Marine 
Survey of India—One d. 
M 5324377 (2?) Burina (IV. 7. Blanford) from coral reef—Five d. 
These are characterized by a short body, narrower head, and 
arms about seven times the length of the mantle. The umbrella 
is highest laterally, attains from one-eighth to one-tenth of the 
length of the arms, and continues on their outer margins almost 
to the tip, forming wide membranous expansions. The mantle 
opens midway between the eye and the siphon, and on a line with 
the base of the eye. Siphon conical, with a narrow opening, free 
for about half its length, and reaching above the level of the eyes ; 
funnel organ, in the only specimen examined, W-shaped, and dark 
red on a pale ground; hectocotylized arm relatively long, with a 
wide membranous sperm canal; terminal organ small, narrow, 
with crenulated edges folded over the transversely-grooved inner 
channel. Some suckers on the lateral arms are moderately 
enlarged. 


One specimen has had four of its arms mutilated near the 
base, a sharply-projecting point indicating the commencement of 
a new limb in each case. Very large cirri occur on the head and 
near the eyes in all the specimens, and are dispersed also on the 
dorsal surface of the mantle and umbrella and on the proximal parts 
of the arms. Some cirri measure as much as 2 mm. in length. In 
two of the specimens the surface between the large cirri is almost 
stnooth, in others it is very rugose. All have the ventral surface 
smooth. Colour dull lilac, heavily marked on the dorsal surface 
with minute purple-black chromatophores. The specimen M %5 
was compared with the type in the Paris Museum and appeared 
to resemble it very closely. 


The latter was carefully set up in such a manner that a good 
comparison could be made. The Indian Museum specimens are, 
perhaps, a little more purple than the type but nevertheless the 
colouring and sculpture are very like. 

The umbrella in the type is very short and much continued 
up the arms, and the tip of the hectocotylized arm is very minute. 
Enlarged suckers are present on the second and third arms, the 
largest being just above the umbrella. 

The principal measurements of three specimens are ap- 
pended :— 


Specimen number … MAL M= Met 
mm. mm. mm. 
End of body to mantle-margin DI 17 22 
NE ears un (SEES : 15 31 32 
Eye to umbrella .. a 12 22 24 
Breadth of body... m 14 2I 24 
: (Head. : 10 15 20 
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Specimen number … M HPL M 2243 M S214 
mm. mm. mm. 
1st right arm a ne 57 110! US 
E ue s P m So less tip. 141 184 
sel an y "- Ae So ig 156 
I o in fy .. mutilated. a 172 
HSE |, r G 130 150 
ZAC cn Am a 98 147 210 
Seb usu i ae 62 less tip. 168 223 
alil cc a S 82 163 182 
Hectocotylus a PS 2°50 Dro MES 
Length of funnel 6 TE 15 
Diameter of largest sucker "ESO 4i 5 


Distribuiion.—lnudo-Malayan and Insular Pacific Regions. 
Type.—1n Paris Museum, a male from Manila. 


Polypus macropus (Risso). 
Octobus macropus, Risso, Hist nat. Europ. méditerr., p. 3, pl. iv 
(1826, ; Hoyle, ‘ Challenger’ Rep. XVI (Cephalopoda), p. 95 (1886) ; 
Ortmann, Zool. Jahrb., ll, p. 643, pl. 21 (1888); Jatta, Z Cefalopodr 
viventi nel Golfo di Napoli, p. 117, pls. 6, 23, 24 (1896); Joubin, 
Bull. Soc. Zool. France, XXI, p. 90 (1897) ; Octopus cuvieri, d'Or- 
bigny-Férussac, Céphalopodes acétabuliferes, p 18, pls. 1, 4, 24. 27 
(1838); Appellóf, K. Svensk. — Vetensk. Akad. Handl.. XXI, p. 6, pl. i 
(1886); Polypus macropus, Hoyle, Bull. Mus. Comp. Zvol, XLIII, 
p. 195 (1904); C) Hoyle, Zrans. Linn. Soc. Zool., XXXI, pp. 36-37 
(1907); Wülker, Abh. d. 7I. Kl. d. k. Ak. d. Wiss., (11 Suppl.-Bd , t 
Abh., p. 6 (1910); Berry, Proc. Acad. Nat. Sci. Phil., pp. 389-90 
(19124). 
M 698 Indian Seas (Dr. Armstrong)—One d. 
M $220 Persian Gulf (R. Hugh Butler) —One d 
M 22395 Singgora, T'alé Sap, Gulf of Siam, i-ii- 1916. GV. Annandale)— 
(ncmo 
Specimen M “?* agrees closely with a male example from 
Naples Bay, purchased by the Dublin Museum from the Zoological 
Station at Naples. The loose skin, which forms many thick rolls 
on the nuchal region is a remarkable feature, and both specimens 
have a closely noduled surface with minute chromatophores, and 
a long funnel indented laterally at the apex so as to produce a lip 
on the dorsal and ventral walls. The example M “°° has a ventral 
median groove of which there is no trace in the Naples specimen. 
The main characters of M “{° are, briefly, arms about seven times 
the length of the mantle; the first pair the thickest and longest, 
and the ouly arms with enlarged suckers; umbrella about one- 
fifth of the arms and continued on their outer margins, highest 
dorsally ; mantle-opening 6 mm. behind the eye and on a level with 
its lower edge; siphon long, two-thirds of it above the level of the 
eye, and reaching to within 3 mm. of the edge of umbrella; sperm 
canal striated faintly in proximal part, smooth elsewhere ; termi- 
nal organ of hectocotylized arm very small?, and narrower than 
the part of arm immediately preceding it; surface more or less 


1 In course of regeneration. 
2 [n the Naples specimen, the terminal organ measures 6°50 mm. on an 
acm of 140 mm. 
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closely granulated all over, including inside of arms and umbrella; 
colour buff with minute dark chromatophores on dorsal surface of 
mantle and head. Specimen M ^**^ is a dried-up sand-coated 
specimen, but closely resembles a female from Yokohama in the 
British Museum which was got by the ' Challenger’ Expedition. 
It differs a good deal from specimen M *?*, but like it, has the 
first pair of arms the longest and thickest. Enlarged suckers are 
present on the four upper arms. ‘The sperm canal is not striated. 
The hectocotylus is mutilated, but was probably very small and 
narrower than the part of arm immediately preceding it. The 
funnel is indented at the apex but does not extend so far as in 
specimen M ^?*. The umbrella is about one-seventh the length 
of the arms aud is much higher dorsally than ventrally. It does 
not seem to extend up the arms, which are, however, much 
shrivelled and each possesses a remarkable dark line on the 
dorsal surface. A distinct trace of this line occurs in the 
Yokohama specimen, but it is absent in specimen M “+. 
The principal nieasurements are appended :— 


Specimen number ... RE … M #98 M 5220 
mm. mm. 
End of body to mantle-margin ... 19 Qe 
ar qm o Dal O09 NE euo 28 dim 
Eye to umbrella 27 35 
Breadth of body 26 DR 
,, head 3 "pn d ET 20 
Ist right arm "o as ce 137 mutilated. 
2m on an a m À 133 170 
Se a ow . der 62 S3 
BU ns — a5 d T oe 90 137 
Ist left ,, jos a A 145 196 
2nd ,, $ 128 146 less tip. 
aol » e - x 105 153 
Ernie 7 ae 87 148 
Hectocotylus m T : 3 mutilated. 
Length of funnel  ... "a : 17 15 
Diameter of largest sucker = 3 5 


The female from the Gulf of Siam, which was received too 
late to incorporate full particulars, has the mantle 44 mm. long. 

Distribuiion.—Mediterraueau, Azores, Canary Islands, Red 
Sea, Indo-Malayau Region, Japan, Pacific Ocean. 


Polypus areolatus (de Haan). 


Octopus areolatus, de Haan MS., 1835 (fide d'Orbigny) ; d'Orbigny 
and Férussac, Céphalopodes acétabuliféres, p. 65 (1838), p. 186 (1845) : 
Hoyle, ' Challenger’ Rep. XVI (Cephalopoda), pp. 86-88, pl. 3, figs. 
6,7 (1886); Brock, Zool. Fahro., ll, pp. 610-611 (1887); Ortmann, 
Zool. Fahrb., VI, p. 662 (1888); Joubin, Revue Suisse Zool., IT, 
p- 28 (1894) ; Votes Leyden Jus., XX, p. 22 (1898) : Octopus ocellatus, 
Gray, Cat. Moll. B.M. part 1, p.13 (1849); Appellôf, A. Svensk. 
Vetensk. Akad. Handl., XXI, p. 8, pl. i, figs. 1, 3 (1886); Octopus 
brocki, Ortmann, Zool. Fahrb., V, p. 645 (1888) ; Polypus areolatus, 
Hoyle, Bull. Mus. Comp. Zool., XLII, p. 16 (1904) ; Wülker. Abh. 
d. ÍT. Kl. d. k. Ak. d. Wiss. LII Supple.-Bd., I Abh., p. 6 (1910); Berry 
Proc. Acad. Nat. Sci. Phl , pp. 393-396, text-fig. 1 ( t9t2a). 
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M >e ‘Investigator’ station 328: 7-iii-1904. Gulf of Martaban, r4? 
46’ N., 95° 52’ E., 61 fathoms—One d. 


Brock objects to Hoyle’s view that the O. ocellatus of Appellôf 
is the same species as O. areolatus, and states that the umbrella 
in Appellóf's species is weakly developed and that the ocellus is 
placed close to its edge. A glance at Appellóf's fig. 2 of pl. r 
shows, however, that he placed the ocellus at fully 8 mm. from 
the edge of the umbrella, and in his description he states that the 
umbrella is ‘ well developed ’’ (Val utvecklad) and describes the 
situation of the ocellus as being '' between the base of the second 
and third arm pair" Appellöf’s description and illustration of the 
terminal organ of the hectocotylized arm, and the widely devel- 
oped membranous sperm canal with its transverse grooves, closely 
agrees with the form of hectocotylus in the present specimen, which 
is, however, characterized by a somewhat shorter body than that 
of the example figured by Appellóf. It has the mantle widest 
posteriorly and with a conspicuous ventralfurrow. Arms two and 
a half to three times the length of the body and with prominent 
suckers, some of which are enlarged on the lateral arms. Umbrella 
extending to about one-third of the length of the arms, thin, 
smooth and membranous, except between the dorsal pair, where 
it is much shorter, thick and tubercled. Umbrella continued on 
outer margin of arms for more than two-thirds of their length. 
Ocelli placed midway between eye and edge of umbrella, each con- 
sisting of a dark core surrounded by a white ring, and succeeded 
by adark outer ring. Mantle opening placed a little below and 
behind eye,and ona line with ocellus, visible from above. Funnel 
free for half its length and reaching considerably above level of 
eye. Funnel organ more like the typical printer’s W than Berry’s 
illustration (1912a, fig. 1). Dorsal surface of head and mantle close- 
ly set with round tubercles ; traces of cirri on dorsal edge of eye. 
The space between each tubercle is covered with minute dark 
chromatophores which are thinly scattered on the ventral surface, 
causing the colour to appear grey above and buff beneath. Hoyle 
(1886, p. 87) remarks that ‘‘ on the outer surface of each of the 
four ventral arms are two rows of dark elongated spots.’* All the 
arms of the present specimen are thus adorned. 

The principal measurements are appended :— 


End of body to mantle-margin .., E 20 
UD ND 09 n eye ee ee TE B 25 
Eye to umbrella Ne sn a a il 
Breadth of body jas 7 a at 19 
‘i ,, head de EM ina 1e cs 
Ist right arm " A. i me cs 
2nd ,, Es zn s m 2A 49 
ql 6 m ce ann Mv. eS) 
ne nn na n = ang (ONE 
ist left ,, PN Xs T M 39 
2nd ,, " "T T E^. à 52 
El a " " on A yA 58 
M n P aA 2 oe a A 


Hectocotylus 
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mm. 
Length of funnel ma Le a6 se 8 
Diameter of largest sucker 
,, eye opening 


A ND à 


b 
Ocellus 


Distribution.—Japan (Wiilker, Ortmann, Appellof, Berry); 
Hong Kong and south of Papua (Hoyle). 


Polypus cyanea (Gray). 


Octopus cyanea, Gray, Brit, Mus. Cat., p. 15 (1849); Brazier, Aus. Mus. 
Cat. Sydney, p. 7 (1892). 


M 5235 Akyab, Burma (7, H. Burkill)—One 9. 


This has an elongate body, widest at centre, and quite smooth 
except for a few very minute tubercles on dorsal mantle and arms. 
Eves not prominent and without cirri. Mantle-opening placed 
just behind eye but much below it. Apex of siphon about on 
level with eyes and reaching nearly half way to umbrella. Siphon 
free for almost half its length and appearing to be without a 
funnel organ. Arms about four and a half times the length of the 
body and head, and six times the leugth of the body alone, very 
robust and long in proportion to size of body; semi-equal, the 
second and third being the longest, and the fourth a little longer 
than the first. Suckers very prominent and not very close; in 
two alternate rows except at the base where a few are placed 
singly. About the eleventh sucker from the base is very large 
and has eighteen to twenty radial grooves. The umbrella attains 
one-third to one-quarter the length of the arms, aud is highest 
laterally, and considerably higher dorsally than ventrally. Colour 
pale lilac, produced by a sprinkling of minute black or purple dots 
on a buff ground; ventral surface paler with brownish and putple- 
red dots. A male specimen in the British Museum, labelled 
** Octopus cyanea, Gray, Moreton Bay, between tide marks, Queens- 
land Museum," very closely resembles this in general appearance, 
as well as in the absence of ocular cirri, the almost smooth body, 
the position of the mantle-opening, the shape of the siphon, the 
order and length of arms and the prominence of the suckers. The 
colouring of the Australian specimen is a little darker and the 
chromatophores on the arms are sometimes arranged in circles 
which is not the case with specimen M *2**. It may be useful to 
add that the hectocotylized arm of the Australian specimen has a 
minute terminal organ measuring only 2 mm. on an arm of 
340 mm. The sperm canal is unusually broad and its clear buff 
colour is sharply defined from the mottled oral and dorsal surface. 
Some suckers at the margin of the umbrella are much enlarged on 
the second and third arms. The principal measurements of 
specimen M *2°* are appended :— 

mm. 
End of body to mantle-margin — ... oe ES 
"TONES on , eye Go ae cds son 125 
Eye to umbrella ee m T. EGO 
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mm. 


Breadth of body (ft: HE) and 2: scc — A3 
Breadth of head 5 ie oe on eS 
Ist right arm aa ine 6o e 342 
ende 455 
QUON my gn 27 
4th de s wn 422 
Umbrella ‘between dorsal arms... o aue GS 
P + ventral ,, one oe 73 

" 1st and 2nd left arms T z A 

Diameter of largest sucker D Gor con io 


» eye-opening 
Length of funnel 
Breadth of funnel at : apex 


Distribution.—New South Wales, Queensland, Solomon Islands 
(Brazier, 1892). 


Polypus defilippi (Verany). 


Octopus defilippi, Verany, Céphalopodes de la Méditerranée, p. 30, pl. xt. 
figs. d. t. (1851); Hoyle, ' Challenger’ Rep., XVI (Cephalopoda), p. 
8 (1886); Jatta, Z Cefalopod? E nel Golfo di Napoli, pp. 221- 
224, pl. 4, fig. 2; pl. 24, figs. 4-13; pl. 25. fig. 1 (1800); Octopus De 
Filippi, Targioni-Tozzetti, (Ona: UN a Cefalopodi mediterranet 
del R., Museo di Firenze, p. 20 (1869) ; Tiberi, Bull. Soc. Mal. Ital., 
V, p. 2 (1880); Carus, Prodromus Faunae Mediterraneae, etc., 11, 
Cephalopoda, p. 460 (1890) ; uic Defilippi, Tryon, Manual of 
Conchology, 1, Cephalopoda, p. 3 (1879) ; Octopus de-filippi, Berg- 
mann, Sitz.-Ber. Ges. Nat. Freunde Berlin, pp. 104-100, 3 figs. [Re- 
ceptaculum seminis ] (1903). 


M 5355 '[nvestigator' station 503: 25-1-1913, Mergui Archipelago, 
shore ‘collecting, Marine Survey of India—One g. 


Except that it is a little smaller, this specimen exactly reseni- 
bles the illustration of Jatta (/.c., tav. 4, fig. 2) having the same 
long narrow body, prominent eyes, and pale greenish-yellow 
colouring with delicate slightly-defined dark reticulations. The 
fourth arms are much the longest and thickest, being six or seven 
times the length of the mantle, while the dorsal pair is only about 
three times of this length. None of the suckers is specially en- 
larged. Umbrella attaining about one-eighth of the length of the 
arms, widest ventrally, and extending prominently on the upper 
part of arms forming large crests. The mantle opens a little below 
and at the ventral edge of eye. Funnel small and extending about 
half way to the margin of umbrella. Two ocular cirri are present 
over each eye and a few tubercles are scattered on the dorsal sur- 
face of the head and mantle. Ventral surface smooth except for 
a faintly-indicated median groove. The striated sperm canal and 
small terminal organ of the hectocotylized arm agree with Jatta’s 
description. A Bay of Naples specimen, purchased from the 
Zoological Station of Naples by the Dublin Museum, has the typi- 
cal round body represented by Verany, and by Jatta on pl. 24, 
figs. 10, 12. Jatta mentions that this is due to the mantle of 
specimens in alcohol becoming contracted, and, therefore, swollen 
in the middle, restricted at each end, and furnished with a median 
ventral groove. He describes the surface as being perfectly smooth 
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except for two ocular citri. The Dublin Museum specimen is 
however, much tubercled, even on the ventral surface, where there 
is also a strong median groove, and in the centre of the posterior 
end of the mantle thereis a slight projection surrounded by a ring 
of tubercles.! The specimen is of a pale purple-gray tint, but 
agrees with the example M "';* in having the first four suckers 
placed singly on all the arms, and also in the width of the mantle- 
opening, the size of the funnel, aud its distance from the umbrella- 
margin, as also in the size of umbrella and the conspicuous 
development of the white transparent portion of it between the 
ventral arms. Tryon remarks that this species is certainly very 
near P. aranea, d'Orb., and I thought at first that the example 
M ?'9* would probably prove to be it, particularly as P. defilippi 
had not been observed outside the Mediterranean, On comparing 
M “**, however, with the type of d'Orbigny in the Paris Museum, 
I found that the umbrella in P. aranea is lower ventrally than 
dorsally and does not appear to be continued on the arms, which 
are much slighter in proportion to the size of the body than in 
P. defilippi ; the body also is quite round, but that, asin P. defilippr, 
may be due to contraction. P. aranea has a very smooth surface 
and a pale body with very minute round red-brown chromatophores. 
In the specimen M ^'* the chromatophores are minute, oblong 
and almost black. The principal measurements are appended :— 
mmi. 


End of body to mantle-margin 23 
im on “NG 32 
Eye to umbrella ae m s um s RN 
Breadth of body me ate m A. I5 
: o head " a + co) el 
Ist right arm p T ds ds 66 
DIN NE b. S ae ONES 
SL s oo 46 
D a o dee m Bs te 1573 
ist left ,, Fete T d T 8o 
BIG nn gg a X Ea TS 
ard ony i "7 
dt 1382 
Hectocotvlus a pue 150 
Diameter of largest sucker Tes T I 3 


Distribution, —Mediterranean. 


Polypus hongkongensis (Hoyle). 


(?) Octopus punctatus, Gabb, Proc. Calif. Acad. Nat. Sci., Il, p. 170 
(1862); Dall, 7bid., III, p. 243, fig. 27 (1866) ; Verrill, * Blake’, Suppl., 
p. 117, pls. 4, 5, fig. 2 (1883); Octopus hongkongensis, Hoyle, 
Diagnoses 1, p. 224; Prelim. Rep., 1, p. 99 (1885); Octopus punc- 
tatus, Hoyle, ‘Challenger’ Rep., NVI (Cephalopoda), p. 100, pl.5 
(1886); Ortmann, Zool. Fahro, VI, p. 662 (1888); Joubin, Mém. 
Soc. Zool. France, X, p. 110, pl. 9 (1897); Bull. Soc. Zool. France. 


1 This would appear to be an abnormality common to several species. It is 
noted by Hoyle (1886, p. 93) for Polypus pictus (Brock), and is figured by Joubin 
(1903, pl. 1, figs. 7 and 8) tor P. fontantanus, d'Orb. 

? Less tip. 
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XXII, p. 98 (1897); Polvpus punctatus, Wilker, Abh. d. HI. Kl. d. 

k. AR. d. Wiss. III Supple.-Bd., | Abh., p. 7 (1910); Polypus hong- 

kongensis, Berry, Bull. Bur. Fish., NXN, pp. 280-4, pls. 35, fig. 3; 

36. tig. 1; 30, figs. 3-4: 40, fig. 1 (1912); Proc. Acad. Nat. Sci. Phil., 
p. 301 (1912). 


M 74232 ‘Investigator’ station 237: 13-iv-1898, Andaman Sea, 13° 
NS 93° 7' E., 90 fathoms— One g 
M "o uw station 465: 22-iv-1912, S. of Ceylon, 5° 56’ 


2 


PME M “= agrees m with the ‘ Challenger’ example 
in the British e in shape of body and general appearance, 
distribution of web, brown cołoured chromatophores, round 
tubercles and large cirri under eyes. 


The funnel organ was apparently W-shaped but the lateral 
pads have become very indistinct 

Specimen M ?*" is darker, being of a reddish-brown mottled 
with black on the upper surface. The web is highest laterally 
but the ventral arms and web are longer than the dorsal. The 
entire surface, including inside of web, is tubercled, and there are 
also oblong wart-like folds on the dorsal surface of the body and 
arms, Funnel organ W-shaped. 

The principal dimensions are appended :— 


Specimen number ... T … MS Mir 
mm. mm. 
End of body to mantle-margin T 14 54 
" a wr Ae AB He 16 63 
Breadth a body .. E a it 51 
05 ME 2 3s 9 32 
Eye to umbrella n, T TE 15 51 
Ist right arm ae EM Pis 70 140 
211 Ge ns ape tia es 62 less tip. 170 
SEU ga ge 7 s eR 38 190 
SQM ae gs ee ae .. mutilated. 170 
aei |e o T xs des 7o 150 
awel o - A E. 60 less tip. 172 
Sil cs m n e T 79 187 
SHUM o ee d 67 133 less tip. 
Diameter of largest. sucker Apo I 6 
Hectocotylus ae A T 3lesstip. 


Distributton.—Indo-Malayan Region, Japan, Alaska, British 
Columbia, California. 


Type.—A male in the British Museum. 
Type locality.—Off Ino Sima Island, Japan, 345 fathoms. 


Polypus levis, Hoyle. 


Octopus levis, Hoyle, Diagnoses 1, p. 229; Prelim. Rep. I, p. 104 
(1885) ; ‘ ‘Challenger’ Rep., XVI (Cephalopoda), pp. 98-99, pl. 2, figs. 
1-4, pl. 3, fig. 1 (1886). 


M 3255 ‘Investigator,’ Indian seas, Marine Survey of India- One ©. 


Compared with the large type male this has the same shaped 
head and body, and wide web not attaining much development on 
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the arms. The large type specimen shows no colour but a smaller 
example exhibits the same peculiar large chocolate coloured 
chromatophores distinguishing M *4°*, which is further charac- 
terized by a hard dried-up body with ventral furrow, narrow 
mantle opening, and siphon extending one-third of the distance to 
margin of web between ventral arms and having its apex above 
the line of the eyes. Surface smooth, colour slate-blue! above 
with large chromatophores at sides, paler beneath and freckled 
with minute dots and paler large chromatophores. Funnel organ 
W-shaped. 
Principal measurements :— 


mm. 

End of body to eye — ... 55s " : 30 
Eye to umbrella M P T e 21 
Breadth of body zs hs 7 a 20 
, head Son ZB dy 

End of body to ventral mantle — .. em OU. 
1st right arm ae EA A bo. 59 
and ,, T e T d Dt 60 
ital oy fe Bes Bad " m 57 
SUN op e € s ; … B6 
ist left ,, D dese T 60 
200 eat T. E "E sco "UE 
Uc " ES * » "Sb 
Eug n x zd Sede HT 


Diameter of largest sucker 


Distribution.—52° 59’ 30" S., 73° 33' 30" W., 75 fathoms. 
Type.—In British Museum, two males (one immature) and 
two immature females, 


Polypus januarii (Steenstrup). 


Octopus -fanuarti, “Steenstrup, MS.," Hoyle, Diagnoses l, p. i 
Prelim. Rep., p. 105 (1885). ‘ Challenger" Rep., NVI( iCeshalepads), 
pp. 97°98, pl. 7, ust 1-4 (1886) ; Octopus januarii, Goodrich, Trans. 
Linn. Soc. Zool. 2. VIL, part 1, p. 19 (1896): Polvpus januari, 
Hoyle, Bull. is Comp. Zool Ne) D AS po goa) 
Berry, Proc. Acad. Nat. Sci. Phil., p. 392 (1912). 


M 212 ‘Investigator ' station 222: 21-xii- 1896, Andaman Sea, 13° 27’ N., 


93° 14’ 30” E., 405 fathoms—One 9. "E: 
Mi S111“ ln ete s station 332: 12-iV-1904, 10°21’ N., ee SUR ig 18, 
9 fathoms—One Q. 


si ‘Investigator’ station 297 : 13-iv-1902, Gulf of Oman, 25° 11! 30° 
N. + 57? 13. E., 689- 700 fathoms—One d. 

M 334$: Investigator’ station 343: 19-x-1904, Gulf of Oman, 23? 46' 15" 
IN. 58° 3 i so" E., 609 fathoms—One 9. 


These are di characterized by a round body of very soft con- 
sistency, enormous eyes, and arms of from three and a half to five 
times the length of the ventral mantle. The arms are not so long 
in proportion to the body asin Hoyle's description, but this is a 
character depending much on preservation. The first and second 
pairs seem to be always longer than the others, and slightly thicker 


L This tint seems like a deposit over a reddish-brown colour. 
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thai the ventral pair. The suckers are small, prominent and far 
apart ; none are enlarged in the male. Theumbrella attains to one- 
third or one-fourth of the arms, is lowest ventrally and about 
equal elsewhere. It is continued on the outer margins of the 
arms, but not remarkably so except in the largest specimen. The 
mantle-opening is placed just below the eye. The funnel is much 
fused to the head and reaches to about one-third of the distance 
to the umbrella margin. Two specinens were examined with 
regard to the funnel organ. One is in too bad condition; but the 
other, M ^", possesses an oval, somewhat shield-like median 
pad, and two oblong lateral pads of about half the width of the 
median one. It is possible that these may have been joined to the 
median pad at the posterior end. The tip of the hectocotylized 
arm resembles that figured by Hoyle (1886, pl. 7, fig 2) except 
that, as in the examples recorded by Goodrich, the ridges are more 
marked. All the examples are quite smooth and pinkish in colour. 
The chromatophores are very minute, and of various tints from 
yellow-brown to purple-red. The principal measurements are ap- 
pended :— 


Specimen number 1 M 515 M 5422 M2 p niis 
mm. mm. mm. mm. 
End of body to mantle-margin — ... 2 25 En 12 
NETS j^» eye XA 29 ai 54 ho 
Eye to umbrella : A 37 4o 70 
Breadth of body ^ À b 21 30 je 
m ,, head ue es IS 20 18 | 261 
Ist right arm , " 118 2 96 140 152 
SNS E a ; 1152 90 136 201 
Gre oe ae a el 112 mutilated. 65 201 
SKIN mp nm UES ur 117 192 
us Je o y "NES 93 mutilated. 185 
ed ae sag ja 852 124 108 
NA ue nee Mt. 122 84 faul 172 
JS uu = E 708 75 na 180 
Hectocotylus Ee. er m a iR 
Diameter of largest sucker a ME 2 150 3 


Distribution.—Off Barra Grande, Brazil (type locality); Rio 
de Janeiro, Brazil, aud North Pacific, east of Japan (Hoyle): Bay 
of Bengal and Andaman Sea (Goodrich); Off the Cocos Islands 
(Hoyle). 


Polypus tonganus, Hoyle. 


Octopus tonganus, Hoyle, Diagnoses l, p. 225 (1885); Prelim. Rep., 
p. 100 (1885); ‘Challenger’ Rep., NVI (Cephalopoda), pp. 83-54, 
pl. 8, figs. 1, 2 (1886); Hedley, Mem. Austr. Mus. Sydney, V, pp. 
520, 550 (1899) ; Polypus tonganus, Hoyle, Bull. Mus. Comp. Zool., 
XLII, no. 1, p. 17 (1904); Fauna and Geogr. Maldive Laccadive 
Archip., VI, suppl. 1, p. 978 (1905). 

M 796 * Investigator’ station 242: 2-x-1898, Arabian Sea, 17? 27 
N., 71? 41^ E., 56-58 fathoms—One d 


! [n bad condition. ? Less tip. 3 In course of regeneration. 
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This resembles the type male in the British Museum very 
closely but is a little lighter in colour on the lower surface. 

The hectocotylus is exactly like that of the type. 1t will be 
remembered that the latter has four enlarged suckers on each 
lateral arm; the present specimen does not show these probably 
because the arms are in course of regeneration. ‘The first and third 
pairs are the most slender at the base and the second and fourth 
the strongest and thickest. 

The web is very short, highest laterally and lowest ventrally. 
The funnel organ appears to be W-shaped but is not in good 
condition. A few very small tubercles are present on the head and 
dorsal mantle. Colour buff densely covered above with very 
minute dark brown chromatophores, paler beneath. The dark 
dorsal surface of arms presents a strong contrast to the flesh- 
coloured ventral surface. 


The principal measurements are appended :— 
mm. 


End of body to mantle-margin i 31 

E où in, EN ies 38 
Eye to umbrella M. Ee A a 16 
Breadth of body m a Fe xem 22 
ist right arm ! oF a 92 
DI de E" A E : TESI 
al Ne. ST T 3 73 
EM : " 200 
Ist left — ,, un , om SO 
Sel NE i : B "EIS 
Eug E M " p e 
Silay ES A me he R 72 
Hectocotylus M" M "e e 
Diameter of largest sucker de e 3 


Distribution.—Pacific Insular Region; Indian Ocean. 
Type.—In British Museum, one male, two females. 


Polypus bandensis (Hoyle). 

Octopus bandensis, Hoyle, Diagnoses 1, p. 227; Prelim. Rep., l, p. 109 
(1885) ; ' Challeuger' Rep., XVI (Cephalopoda), p. 96, pl. 7, figs. 2 
and 10 (1886); Appellóf, Abh. d. Senckenb. naturf. Ges, XXIV, 
p. 566 (1398). 


M 3199 ‘Investigator’ station 152: 12-xii-1893, 113 miles S. 83° W. of 
Colombo lt., 264 fathoms—One 9. 


The extreme length of the third arms is the most important 
character of this species. 

The present example has a roundish body separated from the 
head by a constriction, and the head is wider than the body owing 
to the large prominent eyes. The third arms are about six times 
the length of the mantle and nearly twice as long as any of the 
other arms. Umbrella very short and membranous, about equal 
all round, continued on the outer surface of the arms, and forming 


L A study of the base of the arms shows that the short ones are evidently in 
course of regeneration. 
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large webs ou the third pair. Siphon pointed, and reaching 
halfway between the mantle and margin of umbrella. Prominent 
tubercles surround the eyes and a few are scattered on the dorsal 
surface of the mantle. The ventral mantle has a median furrow, 
and eight little pits arranged in a row of four pairs at I mm. from 
the posterior end. As indications of similar pits appear elsewhere, 
I believe them to be surface indentations due to accidental 
pressure sustained in transit !. 

Colour buff with reddish-brown chromatophores, usually thinly 
distributed, but forming definite patches below each eye on the 
constriction between head and body, and also on each side of the 
mantle at about half way between the first patch and the eud of 
the body. ‘The arms show dark patches on their outer surface 
arranged either in pairs or in single bars. 


The principal measurements are appended :— 
mimm. 


End of body to mantle-margin - de TUNE 
3 uw de. qnc ace en 
Eye to umbrella 2 us .. 650 
Breadth of body aie a ron Sy SLD 
» head 256 " TOSO 
Ist right arm Je = : 26 
nl s v ; D T 27 
sel " " Pe : . 46 less tip. 
JU os 3 
ist left 39 
mA 3 E T P "Eb 
rds m A X a "ESSO 
Ji ec d * " S 
Diameter of largest sucker T ca. °50 


Distribution.—Banda, Ternate. 
Ty pe.—In British Museum, one young specimen. 


Polypus globosus (Appellôf). 


Octopus globosus, Appelléf, X. Svensk. Vetensk. Akad. Handl., XXI, pp. 
fin i pl xy WEE db 5 (1886); Ortmann, Zool. Fahrb., VIL, p. 662 
(1888); Octopus rugosus (pars), Ortmann, Zool: Fahrb., V, p. 669 
(1891); Octopus globosus, Goodrich, Trans. Linw. Soc, VII, p. 19, pl. 
5, fig. 81 (1896) ; Joubin, Bull. Soc. Zool. France, XXII, p. 98 (1897) ; 
Appelléf, Abh. d. Senckenb. naturf. Ges., XXIV, pp. 565, 566 (1898) ; 
Polypus globosus, Hoyle, Proc. Roy. Phys. Soc. Edinburgh, XVI, 
p. 259 (no description) (1909); Berry, Proc. Acad. Nat. Sci. Phil., 
p. 388 (19124). 

M 882 Bombay—One d. 

M 5225 Off Gopalpore, 25-28 fms., Sept., 1909, trawler ‘ Golden Crown’, 
Bengal Fish. Dept.—One d. 

M 5459 Bandra, near Bombay (F. W. Caunter)—One d. 


The globular body, small mantle-opening, ventral furrow, 
order of arms, and the colouring and sculpture of these three 


little specimens closely agrees with the description of the type. 
The umbrella, which is about one quarter the length of the arms, 


L All the specimens were wrapped in muslin and closely packed in soldered 
in boxes, and a few specimens had metal labels. 
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and about equal all round, is so membranous as to be almost 
transparent, while that of the type is described as ‘‘ quite thick " 
but the much smaller size of the present examples may account 
for the difference. It is continued up the arms, as in Appellóf's 
(1886, P- 8) description, ‘‘in the form of two keels on their outer 
sides." The terminal organ of the hectocotylized arm resembles 
3oodrich's illustration, and appears to have no striae in the 
concave part; the sperm canal, on the contrary, is transversely 
striate throughout. In the two largest specimens the arms are 
bent back over the head, and one or two suckers are markedly 
enlarged on the lateral arms. In the specimen M *27* the arms 
are only partially bent over the head, the terminal organ of the 
hectocotylized arm is very short, and looks as if it was only in 
process of formation, and no suckers appear to be enlarged on tlie 
lateral arms; two rows of large dark chromatophores are present 
on all the arms, and on the dorsal mantle a few large, almost black, 
chromatophores are interspersed with small brown ones, while on 
the ventral mantle the large dark spots only are present, being 
placed about I mm. apart. The specimen M °° was found in a 
hole in a rock at low tide. 
The principal measurements are appended :— 


Specimen number |... NIE Ni es M 227 
mm. mm. nim. 
End of body to mantle-margin 12 13 6 
"exe ae fy I5 9 
Breadth of body E 14 I4 7 
5 ol A aes I2 12 8 
tst right : arm ees nae 64 he 19 less tip. 
20d 4 ap - T 72 50 2 
Bal Ge on vos 55 59 44 20 
Sim S ans m 69 48 22 
Weit efl g Se A. 60 44 20 
znd 6 a sas "E 71 53 22 less tip. 
3de a -— m. 68 51 po 
AWN 55 i is a. 62 44 22 
Hectocotylus "s 4 Ws 3 Ca. *25 
Length of funnel... X. 5 ca. 5 2°50 
Diameter of largest sucker 3 D I 


Distribution.— Japan (Abbelli], Joubin); Straits of Malacca, 
Kabusa Islands, Nicobar Islands, Bombay, Ceylon (Goodrich). 
Type.—In Zoological Museum, Upsala University, two females. 


Polypus fusiformis (Brock). 


Octopus fusiformis, Brock, Zool. Fahrb.. V, p. 601, pl. 16, figs. 1 and 
2 (1887); Octopus pisiformis, Hoyle, Proc. Raval Phys. Soc. Edin- 
burgh, p. 5 (merely listed) (1897). 


M 8282-8 Pall Straits, south of India—Two 9. 


These are characterized by a very long narrow body with 
extremely narrow neck and prominent eyes; mantle-opening so 
wide that it is visible from above; arms of about five times the 
length of the body and tapering to very fine points; umbrella 
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extending about one-fifth of the length of the arms, and with in- 
dications showing that it was continued on their outer margins ; 
funnel long, conical, and adherent for two-thirds of its length ; 
funnel organ in bad condition in both specimens ; surface smooth, 
except for a few small tubercles, chiefly on the dorsal surface of 
the mantle, head and umbrella ; no cirri; colour brownish above, 
paler below; dorsal surface with very many minute dark chro- 
matophores, which are fewer, and of a reddish-brown colour, ven- 
trally. These seem to agree with Brock’s description very closely, 
except that he describes the umbrella in his specimen to be highest 
ventrally, and prolonged in a well developed swimming membrane 
to the points of the arms. In the largest of the present specimens 
the umbrella is slightly highest dorsally, and in the other example 
it is about equally developed all round. Brock remarks that this 
species ‘‘ is excellently characterized by the long spindle-shaped 
body, which is completely like a Loligo without fins ”, and that no 
species already described resembles it. 

An example of Cistopus indicus, Gray, in the British Museum, 
bears, however, a strong superficial resemblance in colour and 
form, but possesses arms seven or eight times the length of the 
body, and an umbrella about one-eighth of the arms. As, however, 
a careful examination fails to reveal any trace of pouches between 
the arms in the present specimens, I have no doubt that they 
belong to the form described by Brock. Steenstrup is very doubt- 
ful whether d’Orbigny’s two figures of Cistopus indicus represent 
the same species. '' He is disposed to regard the type of Rapp’s 
‘ species as having been a true Octopus and for the form with 
‘ pouches between the arms he has adopted the name Czstopus 
bursarius” (Hoyle r886a., p. 19). It seems, therefore, possible 
that Brock's form may be identical with the type of Rapp's 
species. 

The principal measurements of the present examples are ap- 
pended :— 


Specimen number ... s .. M 8382 M $285 
mm. mm 
End of body to mantle-margin BA ES 43 
Ay on on, mx MES : Ts 67 60 
Eve to umbrella at left side VA ap 50 ao 
US = a MEN c b oe BE 36 
Breadth of body 0 e "M e 21 
„ head "d A 5 22 10 
a sweetie 4 E 15 9 
ist right arm me a 200 155 
aud oe e "A L5 m 185 143 
SHBb on w d E M 128 156 
4th oy 5 a ni se 135 143 
ist left arm oe Re Dos 102 151 
PDC ug ts es Ss m 167 160 
Atal de ae A" m. : 135 137 
AGB cm 9 se T 125 110 
Length of funnel ni " po 16 
Diameter of largest sucker PA ae 6 3 


Distribution.—Amboina, a male presented by the natives. 


Io 
on 
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Polypus microphthalmus (Goodrich). 


Octopus microphthalmus, Goodrich, Trans. Linn. Soc., VIL, p. 20, pl. 5, 
figs. 83, 84 (1896). 


2007 Karnaphuli River. Chittagong, Dec., 1914 (A. C. Chowdhury) 
— Two 9. 

These have a long narrow body with a yet uarrower head, 
wide mantle-opening placed a little below and iu line with the eye,! 
visible from above ; eyes small; siphon with broad apex extend- 
ing above the eves and half-way to umbrella margin ; free for half 
its length; no trace of funnel organ in either, although the 
specimens are in very good condition; arms not very tapering at 
the tips, and about two and a half times the length of the body. 
Web lowest ventrally, and highest in both at the right side, ex- 
tending to about one-third of the length of the arms but not 
continued up them. Suckers small and much elevated, very like 
Goodrich's illustration (pl. 5, fig. 83). Surface quite smooth every- 
where. Colour white, speckled with minute, dark-grey or purple- 
black, round chromatophores, which are most numerous on the 
dorsal surface of head and mantle where they form occasionally 
elongate grey smears. Larger chromatophores, measuring about 
50 mm., are also present on the mantle and form two rows up each 
arm, each spot being placed about 3 mm. apart. ‘These rows are 
very ornamental, and are especially distinct on the umbrella region. 
The inner surface of web and oral aspect of arms is sparsely 
sprinkled with small dots. There is a tendency, especially in the 
smaller specimen, to form pockets in the umbrella. ‘These are not 
to be compared to the aquiferous pouches of Cistopus indicus, Gray, 
as they are merely tranverse or oblique folds of the web extending 
from one arm to the next at about the middle of umbrella. They 
are not confined to any particular pair of arms but are most 
developed between the laterals, where the umbrella is widest, and 
are scarcely indicated between the ventral pair. 


This delicately-pretty species seems to differ from the other 
more or less pale and smooth-skinned Polyps of this region chiefly 
by its small eyes, wide mantle-opening, and short arms possessing 
very prominent suckers and with web not continued up them. 
Polypus elegans (Brock), P. fusiformis (Brock) and P. pricei 
(Berry), are perhaps the nearest to it. 

P. elegans has, however, very prominent eyes, a pointed fun- 
nel, much longer arms, and chromatophores which ‘‘ almost vanish 
in alcohol. P. fusiformis has a narrower body and head, and 
longer arms and web, and P. pricet is of much more delicate 
consistency with huge eyes and a longer web. 


'The principal dimensions are given below : — 


l One specimen has the mantle-opening at one side placed as in the type, e.g., 
at “rather more than halfway from the siphon to the eve." 
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Specimen number. ... xm e. M 1922 M iors 
mm. mm. 
End of body to mantle-margin | ... T 26 31 
Breadth of body T 5s » 20 22 
- 8 ,, head m € um 15 14 
Eye to umbrella e Ss Dr 20 23 
Length of funnel = m a 11 13 
Ist right arm ae Sn 2 65 67 
onc oy “a a ois 64 75 
SE T ER as 83 SI 
Jt o He ae " 82 76 
Diameter of largest sucker A aS 175 


Distribution.—Port Blair, Andaman Islands. 
Type.—In Indian Museum, Calcutta, a female. 


Polypus herdmani, Hoyle. 


Polypus herdmant, Hoyle, Rep. Pearl Oyster Fish. Gulf of Manaar, 
p. 187, pl. 1 (1904) ; Hoyle, Proc. Zool. Soc. London, p. 454 (1907). 


M 5255 Pearl Banks, Ceylon (7, Southwe//)—One 9. 


This has a round body with a median ventral groove ; mantle- 
opening placed a sliort distance below and behind the eyes, and 
extending a little less than half round the body ; arms stout and 
nearly four times the leugth of the mantle; suckers apparently 
ceasing at a short distauce from the tip of each arm; umbrella 
extending about one-fourth of the length of the arms, continuing 
moderately on their outer margins, lowest dorsally and highest 
between the two ventral pairs ; siphon small, not passing the level 
of the eye, and reaching nearly half way to the edge of umbrella ; 
ocellar spots (each consisting of a dark oval patch surrounded by 
a narrow lighter coloured ring) placed about half way between the 
eye and the edge of umbrella; numerous elongated warts and 
tubercles placed chiefly round eyes and on dorsal surface of head and 
umbrella; inside of umbrella wrinkled but not tubercled. Colour 
greyish-brown, produced by minute brown chromatophores on a 
buff ground ; ventral surface paler and browner. It will be seen 
from the above notes that this specimen seems to differ from the 
description of the type only in having a somewhat smaller mantle- 
opening, and that the ocellar spots are placed a little nearer the 
umbrella. The latter difference may be accounted for by contrac- 
tion, many nuchal wrinkles being present. 


The principal measurements are appended :— 
mmi. 


End of body to mantle-margin S 


3; D» nn va CHE 12 
Eye to umbrella 8°50 
Breadth of body 8 

de „ head ies n Xs 9 
1st right arm 25! 
Sn ao mutilated. 
3rd ” ” 31 


L All the arms are much curled up, so that measurements can only be regarded 
as approximate. 
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mm. 
4th right arm 28 
ist leit arm 20 
28 


SING) ca à P P. at es 
3rd  ,, o a Zr NEGO 
. mutilated. " 


Jü 9g gs DE "s i 
Length of funnel ae y naa 3°50 ý 
Diameter of largest sucker ses a I 

" » eye-opening I 
Ocellus 2 


Distribution,—Ceylon (type locality); Zanzibar (Hoyle). 


Polypus arborescens, Hoyle. 


Polypus arborescens, Hoyle, Rep. Pearl Oyster Fish. Gulf of Manaar, 
p. 189. pl. 2, figs. 8, 9, 12; pl. 3 (1904) ; Fauna and Geogr. Maldive 
Laccadive Archib., V, suppl. 1, p. 979 (1905) ; Proc. Zool. Soc. London, 


p- 454+ (1907). 
M 5234 Pearl Banks, Ceylon (T. Southwell)—One d. 


This possesses a round body with a constriction at the neck, 
and a mantle-opening placed about halfway between the eye, 
and an unusually broad siphon; the latter has a blunt apex, and 
reaches nearly halfway to the margin of umbrella. "The arms are 
about three times the length of the mantle, and are bent back 
over the body revealing that the first four suckers on each arm 
are placed singly, and that all have the eighth, ninth and tenth 
suckers enlarged. Umbrella lowest dorsally, extending about one- 
third of the length of the arms, and continued on their outer 
margins. Terminal organ of hectocotylized arm very small. 
Colour of body grey with dark lines; arms reddish with light 
coloured patches, each of which is the seat of a cirrus. Cirri very 
numerons even on the ventral surface, many being much branched 
and measuring 2 mm. in length. 

The principal measurements are appended :— 


mm. 
End of body to mantle-margin 3 Es T 6 
"oon ogy CVE Bio co m 8 
Breadth of body ee Oe m , 5 
" ,, head a Re 7 : 7 
ist right arm E ies ce MEETS 
ZU n À at n ES Ae 20 
SUN ee € nae cx ie 10 
th ,, M d. 5a jos 22 

Heft de ag e - 558 ... mutilated. 
SHC, x AS x m 19 
aa ER. = n 21 
ATOS à e e "ST 
Hectocotylus T E dm sw Ho 


Distribution.—Indian Ocean ; Zanzibar. 


Polypus hoylei, Berry. 


Polypus hoylei Berry, Proc. U.S. Nat. Mus, NNXVIM, pp. 407-8, 
text-fig. 1 (1909); Bull. Bur. Fish. U. S. Av, XXXT, pp. 296-208, 
text-fig. 15, pl. 48. figs. 2-4, pl. 55. fig. t (1914). 
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M 5355 * [Investigator ' station 379: 8-x-1905, Persian Gulf, 28° 50’ N., 
50° 3' E., 25 fathoms—One d. 


M 5225-5 © Investigator’ station 360 : 20-xii- 1905, Arabian Sea, 13° 36’ 
N., 47° 32’ E., 130 fathoms—T wo d 
M 5 ‘Investigator’ station 464: 22-iv-1912, S. of Ceylon, 6? 2’ 30” 


" N., 81? 29' E., 52-68 fathoms—One 9. 
These agree very closely with Berry's full description and 


excellent figures. All are characterized by a soft body ; very large 
eves with small openings, stout arms of about two and a half 
times the length of the mantle: a semitransparent umbrella ex- 
tending about equally (slightly less between ventral pair) on all 
the arms for from one-third to nearly one half of their length, and 
continued along their outer margins in membranous expansions ; 
a very small mantle-opening ; and funnel organ of two V-shaped 
pads. 

The tip of the hectocotylized arm is stout and broad, and 
the usual transverse grooves are very obscure in two examples, 
and absent in the third. 

The male specimens slow no special enlargement of the 
suckers. The ventral mantle is divided by an incipient groove 
in one specimen only. 

In three examples the funnel is free for the anterior third, or 
less, of its length, in the other it is totally fused to the head. The 
latter specimen is from comparatively shallow water, but the fused 
funnel, when opened, disclosed the same peculiar tvpe of organ 
and the specimen did not appear to differ from the rest in any 
other character. Two examples exhibit clearly two cirri near each 
eye, one being placed above and the other below its dorsal edge. 
The sculpture and colouring are very striking ; each of the numer- 
ous tubercles is surrounded by a dotted circle of minute reddish- 
brown chromatophores, producing a somewhat star-like, or white- 
spotted pattern. The tubercles are sometimes continued on the 
ventral surface, and a few may be observed ou the inner dorsal 
surface of the umbrella. In two specimens the dorsal chromato- 
phores are so dense as to present a purple-red tone, and the lower 
surface appear much paler by contrast. 

Three of Berry's specimens were taken at 257-460 fathoms, 
and the remaining one off the Hawaiian Islands, depth unknown. 
The present examples show that the species does not restrict its 
range to deep water. 

The principal measurements are appended :— 


Specimen number … M ugs Mss NI Suze NM Sats 
mm. mm. mm. mm. 

End of body to mantle-margin ... al BE 25 30 
. 1 

DE oy. on GE "m 40 49 38 49 
Eye to umbrella UE 30 42 22 31 
Breadth of body A 28 30 26 38 
n, ,, head du 29 29 22 29 
Ist right arm - 65 eU 67 a6 
ondas uu $i 75 el 70 92 
al + ie " 47 60 45 el 


! In course of regeneration, 
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Specimen number M £125 M sies M326 M Biss 
mm. mm. mim, mm, 

ist left arm Park 82 69 9I 

2nd un So ul 65 100 

al 4 al ul me 93 

4th p onal 85 zu 93 

Hectocotylus 566 6 7 5 a 

Diameter of largest sucker Me 2 2 1'50 2 


Distribution.—In the archibenthal region of the Hawaiian 


Islands. 


Type.—In U. S. National Museum, an adult male. 


Polypus pricei, Berry. 
(Pl. XXIII, figs. 7-8). 


Polypus pricei, Berry, Proc. Acad. Nat. Sci. Phil, pp. 73-5 (1913); 
Polypus juv., Berry, University of California Publications in Zool., 


WUU omc lox pac tou ae ORIS 


M 8129:31 ‘ Investigator’ station 366: 10-iv-1906, Arabian Sea, 24? 45 


N., 63° 50’ 15” E., 544 fathoms—Three ¢. 


cl 


This species possesses the delicate and fragile appearance of 
a pelagic organism, and is so transparent that the venous system 
can be distinctly traced, without a lens, all about tlie head and 
up each arm. The body is soft and elongate, and the head is 


occupied by large prominent eyes. 


The arms are two and a half 


times the length of the body, and have small but very prominent 
suckers placed rather far apart; none are specially enlarged. The 
hyaline umbrella attains more than one-third of the length of the 
arms, continues a little on their outer margins, and is slightly less 


between the ventral pair. 


Berry describes the umbrella as ex- 


tending about equally between all the arms for ‘‘ perhapsa twelfth 


of their length ” 


His specimens were, however, all taken from 


the stomach of a salmon and it seems reasonable to suppose that 


the fragile membrane constituting 
suffer injury under such conditions. 
the eye. 


the umbrella might easily 
The mantle opens just below 
The funnel has an unusually broad apex, and the funnel 


organ is so peculiar that two specimens were examined, and both 
were found to agree exactly. The median organ consists of two 
very small, oblong, widely-spaced pads, placed rather near the 
anterior margin of the funnel, and single lateral pads of similar 


shape and size are also present, 


In the smallest specimen the 


median pads measure about 1:50 mm. in length, and the space 
between them is About 3 mm. Owing to the condition of Berry’s 
specimens, he was unabie to give a drawing of the funnel organs 


which is therefore given here (pl. xxili, fig. 8). 


The hectocotylus 


(not observed in the type) is also figured (pl. xxiii, fig. 7). The ter- 
minal organ is small, and the usual transverse furrows are faintly 
marked in the largest specimen, and almost invisible in the others; 


! In course of regeneration. 
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the sperm canal is moderately defined. All the examples have a 
perfectly smooth surface and are pale buff in colour with minute 
yellow-brown chromatophores, interspersed with a few larger ones. 
“ The two alternating longitudinal rows of large light-coloured 
chromatophores " described by Berry as decorating the outer 
surface of each arm are very conspicuous in the present specimens 
in parts where the outer skin has been rubbed off. 

Some measurements of the largest and smallest examples are 
appended :— 


Specimen number T NEUSS 
mm. mm. 
End of body to mantle- margin ... ae 26 20 
Mm) TEAM 3s en 34 27 
Eye to umbrella A ies 28 13 
Breadth of body Tt ee 20 13 
» , head Lr? a 14 10 
ist right arm M " 7o 54 
2nd ; 64 33 
3rd 41 2c 
Hy ce T * 71 Wi ] 
iu HN us M. A 70 48 less tip. 
pude a ee + pe 49 
Dun a, À. A ' 70 mutilated. 
TÉ ees E m 08 47 
I fectocotylus E 24 2°50 1:75 
Length of funnel M: T 14 ie 
Diameter of largest sucker n m D ‘75 
Diameter of eye : Ae 7 3 


Distribution.—Off Point Pinos, Monterey Bay, California; 
four specimens from the stomach of a salmon (Onchorhynchus 
tschawyischa). Santa Catalina Island, California. 

Type.—In the Stanford University Collections, four female 
specimens, 


Polypus sp. 
M 3225, Locality lost —One 9. 


This would appear to have been preserved in alcohol for a 
long period, all trace of chromatophores having faded, leaving the 
specimen of a uniform dull pale-green colour. Body ovoid, firm, 
much wrinkled, but appearing to possess many tubercles on the 
dorsal surface and to be smooth below. A narrow fold of skin, 
more developed laterally than posteriorly, divides the dorsal from 
the ventral region. Hoyle (1886, p. 89) says with regard to a 
similar character in P.australis: “It is doubtful what value 
“is to be attached to the raised ridge mentioned above; it is to 
'' be seen in other species under certain conditions, possibly due 
‘either to different modes of preservation or to varying states 
“ of contraction ; nevertheless, in the majority of formsit is never 
“ observed, and I am therefore inclined to attribute to it a 
“ certain systematic importance." 

This example does not, however, agree with any of the 
species hitherto described as possessing a carinated membrane. 
The head is a little narrower than the body and there is a large 
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conical cirrus on the posterior dorsal edge of each eye, with a 
smaller cirrus at the anterior dorsal edge. No nuchal constriction ; 
eyes not prominent. Arms about twice the length of the body, 
thick and muscular, tapering to fine points. Umbrella highest 
laterally, extending nearly one-third of the length of the arms, 
measuring 80 mm. between the dorsal and 70 mm. between the 
ventral pair; continued on outer margins of arms. Mantle- 
opening placed nearly at the ventral edge of eye and but little 
below it. Siphon conical, about half of its length projecting above 
level of eyes; funnel organ W-shaped, the median pads being 
very wide and touching one another throughout most of their 
length ; the lines forming the commencement and end of the “ W ” 
meet in a point and all the other angles are rounded. 

In the short arms, ocular cirri, and the deep scoop out occur- 
ring on the umbrella margin between dorsal arms, this resembles 
P. rugosus. It differs, however, in the long narrow body and the 
broad funnel organ to the specimens referred to P. rugosus in the 
present paper. Compared with an example of P. vulgaris from 
Plymouth !, this has a longer and narrower body, a wider mantle- 
opening, larger suckers, a higher umbrella dorsally, and a blunter 
apex to the siphon ; the latter also reaches higher above the eye 
than in P. vulgaris. The ventral mantle in the Plymouth specimen 
measures 85 mm. in length and 84 mm. in breadth, and the dis- 
tance from the end of the body to the eye is 100 mm. 

The principal measurements of the specimen M *25* are as 
follows :— 

mm, 


End of body to mantle-margin  …. T Bon UES 
ee hate, eve m E 146 
Eye to umbrella E " 88 
Breadth of body "s fedes . 89 
i » head ; : s 67 
ist right arm a 3o .. mutilated. 
Sm À qq ‘ ne re SY 
SR geet um Sexo 270 
Ale n ee m ag bam RS) 
ist left |, vis "m .. mutilated. 
2nd 
SL " T n " 
JH oo gy Ves T Sos vem 
Diameter of largest sucker ee " e 16 
» , eye-opening 1 M um 9 
Length of funnel ee Z MUST) 
Breadth of funnel at apex D ES es 15 
Polypus sp. 


M 5222 Kilakarai, Ramnad District, Gulf of Manaar, South India, trom 
coral reefs, Feb. 1913 (S. IV. Kemp)—One 8. 


l This is too small to determine with certainty. It is charac- 
terized by an oblong body; very prominent eyes, each having a 


‘Kindly forwarded by the Marine Biological Laboratory, Plymouth, May 
1914. 
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large four-lobed cirrus at the centre of its dorsal edge; arms 
about three times the length of the mantle; umbrella about a 
quarter the length of the arms, a little higher laterally, about 
equal elsewhere, not continued on outer margins of arms ; mantle- 
opening placed just behind, and on a level with, the posterior end 
of the eye ; siphon reaching about half way to the edge of umbrella. 
Colour above greyish, produced by minute red-brown chromato- 
phores closely sprinkled on a buff ground; paler below, with 
fewer and larger chromatophores. On the outer surface of each 
arm there is a row of four to six large dark chromatophores which 
cease at about the edge of the umbrella, or, more rarely, a little 
above it. Numerous small pointed tubercles are scattered over 
the dorsal surface. The ventral mantle is smooth except for a 
median groove, Compared with the descriptions of Hoyle, Wülker 
and Berry of young specimens of this genus, the present example 
seems to be nearest to Polypus H. (Hoyle, 1904, p. 197) and 
Polypus M. (Hoyle, 1907, p. 455). 
The principal measurements are appended :— 


End of body to mantle-margin m 5 

no» o» A sao Vus 6 
Eye to umbrella Le + 
Breadth of body 1 


n n” head ade 5 
Ist right arm s : 19 
PANEL oy gc E n mutilated. 
Orc an à AA zT 17 
Ath P i TE "s 18 
ns Heb uc n ose 17 
Onde m AN 20 
SL ag ee a 17 
SENN is n hec P dr 14 

Polypus sp. 


M 2995 ' Investigator ' station 557: 1-xi-1913, Port Maria, Elphinstone 
L, 12° 23/15" N., 98° 2’ oo" E., shore collecting—One 9. 

This young example does not seem to agree with the charac- 
ters of any of the described species, and the comparison is rendered 
more difficult by the mutilation of the ventral arms which are 
represented only by stumps with the first two suckers, and as a 
consequence of this much of the umbrella is aiso absent. "The 
principal characters are: elongate body ; prominent eyes; arms 
two and a half times the length of the mantle, with large suckers, 
the first four being placed singly ; umbrella (where present) about 
one-fifth the length of the arms, continued conspicuously on the 
outer margins of the arms almost to the extremity; mantle-opening 
at ventral edge of eye; siphon somewhat pointed and reaching 
above arm roots, siphonal organ probably W-shaped but is not in 
good condition; dorsal surface, and inside of umbrella between 
dorsal arms, much wrinkled and with many small tubercles, the 
latter becoming less numerous on the mantle which has a smooth 
ventral surface without a median groove, only a few elongate 
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wrinkles being present. Ocular cirri not apparent. Colour buff 
with numerous minute dark chromatophores which are equally 
small, but much fewer, ventrally. This approaches P. rugosus 
more than any other species in the collection, but the eye, 
in the examples which have been referred in the present list to 
that species is lower in regard to the position of the siphon than 
it is in M ?^?*, and this would seem to be a character less depen- 
dent on modes of preservation than such differences as the elongate 
shape of the body and the absence of ocular cirri. 


The principal measurements are appended :— 
mm. 


End of body to mantle- margin v. 19 
y 08 08. td GNE = ee 25 
Eye to umbrella ae a Ho 
Breadth of body : s dE 
2 ,, head s ne ESI 
Ist right arm : seo SE 
BAG ay à " - o onm 
3rd db T me y) 
NM Ga NE^ : mutilated. 
Ist left arm . 88 
DII MC ae 45 
Sul og a ; "EO 
GND ns 0 ^ mutilated. 
Length of funnel a 6 
Diameter of largest sucker m 2 


Eledonella diaphana (Hoyle). 


Fapetella diaphana, Hoyle, Diagnoses, J, p. 232; Prelim. Rep., I, p. 
108 (1885); Eledonella Ziaphana, Hoyle, ‘Challenger’ Rep, XVI 
(Cephlopoda), pp. 187-8, pl. 9, figs. 3-6 (1886); Bull. Mus. Comp. 
Zool., XLIII, No. t, p. 22, pl. 5, fig. 11 (1904); Joubin, Res. Camp. 
Sct. Monaco, XVII, pp. 37 39, pl. 2, figs. 5-7 (1901); C. R. Acad. 
Paris, XXXVI, p. 101 (1903). 

M 1211 ' Investigator ' station 273 : 27-xii-1900, Laccadive Sea, 12° 47’ 

N., 73° 44' 45” E., 823-870 fathoms—One. 

M 2452 ‘Investigator ' station 315 : 12-iv-1903, S. of Andaman Islands, 
10° 6' N., 92° 29’ E., 705 fathoms—One. 


Specimen M “> agrees closely with Hoyle’s description of the 
type and it is interesting to note that some of the suckers have a 
circular opening and others the quadrangular or triangular form 
which Hoyle thought was probably due to shrinking. The siphon 
extends two-thirds of the distance to the umbrella margin and its 
organ isa A-shaped pad. The third arms are nearly as long as 
the mantle. Colour pale with red-brown spots. 

Specimen M "4? differs a little from the type but agrees very 
closely with the illustrations and measurements of an almost 
similar sized specimen referred by Joubin (19or) to this species. 
The arms and siphon are shorter and the umbrella higher than in 
the type. The latter is highest between the dorsal arms, extend- 
ing to two-thirds of their length, and attains about half the length 
of the other arms. The mantle extends 6 mm. below and 7 mm. 
at either side of the visceral sac. About eighteen suckers are 
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present on the longest arm. Neither specimen shows any trace 
of a hectocotylus. 
The principal measurements are appended :— 


Specimen number  … T … Man M ul 
min. mitt. 
End of body to dorsal mantle-margin ag 23 
a oe m. m E 3 50 27 
Eye to umbrella m 7 6 
Breadth of body 38 20 
j , head 12 12 
Length of eye - : 7 6 
NA » siphon AA S 10 5 
ist right arm Nn a . mutilated. ca.7 
ad Ne ao m l Ig! call 
SHG) us à» E x e 29! mutilated. 
SON T EN © 22 9 
maL TL ag . yP zd 20 9 
Anal ss w 22 mutilated. 
ard ar! L4 
4th 2I 10 


Distribution. —North of Papua (Hoyle, 1886) ; Between Madeira 
and Morocco (Joubin, 1901); Tropical Pacific (Hoyle, 1904); Off 
Cape Verde (Joubin, 1903). 


Eledonella sp. 
419 Arabian Sea, 947 fathoms— One. 
187 ‘ Investigator' station 393 : 21-x-1911, Bay of Bengal, 7° 21' 6” 
N., 85° 7/15" E., net at 400 fathoms, soundings 2000 fathoms—One. 
M 5222 ‘Investigator’ station 462a : 20-iv-1912, Bay of Bengal, 9° 8’ 
N., 87° 25' E., 475 fathoms—One. 


Specimen M ^^^ consists of fragments of a very large example. 
The siphon, which has a A-shaped organ, measures 15 mm. in 
length and 6 mm. at the apex which is flattened. None of the 
arms shows any sign of a hectocotylus, and as they are all detached 
from the body their order cannot be ascertained. ‘The shortest 
measures roo mm. in length and possesses thirteen suckers 
arranged singly, but unequal gaps and fibres of muscle show that 
many suckers are missing. ‘The six largest are placed on the 
distal half and measure nearly 5mm, in diameter by 5 mm. in 
height; the most distal sucker measures 1°25 mm. in diameter and 
the final 8 inm. of arm is devoid of suckers. All are shaped as 
described by Hoyle for E. diaphana and have a quadrangular 
opening caused by four rounded lips folded towards each other as 
in Berry's figure of a single sucker of E. heathi, Berry (1912, pl. 
33,fig. 3). The longest arm measures 171 inm, and has eleven 
suckers, the largest measuring 7 mm. in diameter at the base. 
The other arms measure 166 mm., 167 mm., 135 mm., 130 mm., 
125 mm., and 110 mm. in length. The mantle is denuded of 
epidermis, but the arms are pale buff with brown spots, and such 
of the animal as is present possesses the delicate hyaline consis- 


1 Less tip. 
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tency of the specimens referred to E. diaphana. Specimen M ^ 
is very young having a mantle-length of only 5 mm., the pallial 
openiug is very wide and the eyes large: the siphon extends half 
way to the umbrella margin. The arms are all mutilated. The 
umbrella reaches to about the third sucker on the dorsal arms 
aud is much shorter ventrally. Colour pale with a few reddish- 
brown chromatophores. This and the following have been pre- 
served in formalin. Specimen M ^5 has a mantle of 8 mm. ‘The 
third arms are the longest, and the siphon extends two-thirds 
of the distance to the umbrella margin. Colour as in specimen 
M 7, Probably these specimens are referrable to E. diaphana. 


Family SEPIOLIDAE. 
Inioteuthis japonica, Verrill. 


Inioteuthis japonica, Verrill, Rep. ©. S. Fish. Comm., p. 417. footnote 
(1881); Joubin, Pull. Soc. Zool. France, NAIL, p. 101 (1897); Berry, 
Proc. Acad. Nat. Sct. Phil., pp. 405-8, pl. 5, fig. 5 (19124). 

M 299225 Port Blair, Andaman Islands (S. HW, Aemp)—Two 9, one 
young. 

The two smallest of these specimens have a niantle-length of 
5 and 9 mm. 

The largest female, compared with a male of I. maculosa, 
Goodrich, of similar mantle-length, shows that /. japonica has the 
nuchal commissure narrower than the length of the fin at inser- 
tion, while in Z maculosa these measurements are about equal. 

The latter has a uniformly narrower body, shorter, rounder 
fins, and larger siphon than Z. japonica. The bell-shaped mantle 
of the latter is very marked in the large female, when viewed 
ventrally. 

In 7. maculosa the chromatophores form large, dark-browu 
spots and blotches all over the body and arms, except the siphon 
and lower surface of fins. 

In J. japonica they form very minute bluish-red dots which 
become larger on the head, and the ventral surface of the fins and 
siphon is freckled with orange dots. A note on the label states 
that the specimens were bright yellow when alive. ‘hese three 
specimens of /. japonica are all a little contracted, and seem to 
have a thicker skin and harder body than J. maculosa, but these 
differences may be due to varying modes of preservation. 

The valve in the siphon is much longer in the example ex- 
amined than in that of 7. maculosa. 

The measurements of this large female are appended :— 


Specimen number ^ m Nuouz 
mm. 
End of body to mantle-margin iy ee 
Breadth of body e ; a ON 
5 head " "a $ a dH 
N uchal commissure . T MESS 


Fin length at insertion … net ae 6 
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Specimen number Ae ..M 29975 
mm. 
ist right arm 5d us 8 
2nd M" an iss cay À 
ard mene Ne BB - 9 
2f 5 n Bos er ..8 
Tentacle M NM US 
Club um A dis : 4 


Distribution.—]Japan. 
Type.—Cat. No. 9,639 (part) Vale University Museum, a male. 


Inioteuthis maculosa, Goodrich. 
/nioteuthis maculosa, Goodrich, Trans. Linn. Soc. Vil, pp. 2-3, pl. t. 
figs. 1-3 (1896). 


M 8271 Puri Beach, Orissa Coast (R. E. Lloyd)—Onc d. 
M 522* ‘Investigator’ station 556; off Burma Coast, Marine Survey ot 
India—One $9. 

The hectocotylus in the male specimen closely resembles 
Joubin’s (1897, p. ror) description of the modified arm in J. japo- 
nica, Vll, 2.g., ‘ Une membrane demi-circulaire, en forme de C, 
entoure un tubercule median.’’ 

Such of the tentacular rings as are in a favourable position 
for examination show ten or eleven blunt teeth which seem to 
extend round the entire ring. What appear to be papillae are also 
present in the guise of small, pointed between-teeth. 

Some of the differences between this species and the last 
mentioned have been already pointed out. 

The principal measurements are appeuded :— 


Specimen number QM 5222 M sse 
mm. mm. 
End of body to mantle-margin 13 8 
Breadth of body 2 T 10 7 
3 ,, head Les +. ! 9 $ 
Nuchal commissure v : . 3.50 3 
Length of fin at insertion … 3°50 2°50 
Breadth across fins e tm 15 10 
Ist right arm " 12 5 
GEL ns us os m sa M 7 
meus uw zm IESUS 7 
S u d ae "ANTO ca. 6 
Tentacle x zi : 20 12 
Club A acne 7 3 


Distribution.—Andamans ; Persian Gulf. 
Type.—In Indian Museum, Calcutta, two females. 


Euprymna morsei (Verrill), Steenstrup. 


/nioteuthis morsei, Verrill, Rep. U. S. Fish Comm., p. 417, footnote 
(1881); Joubin, Bull. Soc. Zool. France, XXM, p. 102 (1897); ? Sepiola 
bursa, Pfeffer, Abh. Naturw. Ver. Hamburg, VII, p. 6, fig. 6 (1884) : 
Euprymna morsei, Steenstrup, Overs, K. D. Vidensk. Selsk, Forh., p. 
66 (1887); Hoyle, Bull. Mus. Comp. Zool., XLIII, p. 26 (1904) ; 
Walker, Abh. d. 77. KI. d. k. Ak. Wiss., ILI Suppl.-Bd., 1 Abh., pp. o 
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etc., pl. 1, fig. 9; pl. 3, figs. 23, 24; pl. 4, fig. 40 (1919): Berry, Proc. 
Acad, Nat. Sci. Phil, pp. 408-14, pl. 6, fig. 1 (19122). 

M £982 Nyanbyini Bay, Burma: 28-viii- 1911, 5 fathoms— One 9. 

M 515? Andamans—One d. 1899. 

M *224 Persian Gulf (Zowszsend)—One 9. 

M #482 Hongkong (R. Hungerford\—One d. 

Berry states that the umbrella is '' lacking or at best rudi- 
mentary between the dorsal arms.” In the present specimens a 
delicate web extends to the third or fifth sucker between these 
arms. The hectocotylus in both males agrees with Berry’s des- 
cription. In specimen M 3:5? enlarged suckers appear on the third 
and fourth right arms, and in specimen M :59^ on the third right 
and fourth left. Mauv suckers are missing from the other arms of 
both specimens. ‘The enlarged suckers occur on the two ventral 
rows as noted bv Berry. The principal measurements are appen- 
ded :— 


Specimen number M sope Apis? M 2324 M 8469 
mm, mm. mm, mm 
End of body to web between dorsal arms 24 2 2D E 
no» o» o» mantle-margin "s 18 15 14 
Breadth of body T 15 12 der — GG 
+ a nuchal commissure S 7 S 6 
. head 12 11 11 9 
b 4 fins 24 p» 22 24 
Ist right arm — ... mutilated. 15 mutilated. 14 
ences " 17 19 at 15 
Si x " v dac RU) 17 m 16 
iW E: t 14 16 7 14 
net He » $e : 12 12 fe 11 
ender, ai e aon LO 17 . mutilated. 
aol à : m 14 16 ^ 16 
Ath .. a i95 i3 15 of 12 
Tentacle : ane TUNIS 14 T 27 
Club M HE 2 5 


Distribution.— Japan, Philippines (Joubin), Formosa, Hong 
Kong, Andamans, Gulf of Manaar, Maldive Archipelago. 
Twpe.—Cat. No. 9,038, Yale University Museum, a female. 


Family SEPIOLIDAE. 


M 2153 ‘Investigator’ station 383: 23-xi-1908. off Burma, 17° 18° N. 
94? 8' E., 517 fathoms—One 9. 

This is in such bad condition that it is not possible to say if 
a nuchal commissure was present or if the species was provided 
with a pen. 

The mantle is bell shaped, and the lacerated fins appear to 
have been attached at about the middle portion. ‘The funnel is 
long and its organ consists of two elongate somewhat pyriform 
pads, the narrowest part in each being placed anteriorly. Each 
pad is ro mm. by 4 mm. in breadth. Eyes very large. First 
pair of arms the shortest, the others semi-equal. ‘The suckers are 
missing but their bases show that they were placed in two rows. 


b 
a 
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The club suckers are very minute and possess a smooth ring; 
they are placed in about eight rows at the centre of the club. 
The epidermis is wanting in many parts but the colour seems to 
have been buff covered very densely with purple or black 
chromatophores, which are present on both sides of the fins also. 
Such of the surface as is entire seems to be smooth. 

The principal measurements are given below : — 


min 
End of body to ventral mantle-margin n 35 
Breadth of body , ae E np tle 22 
Length of fin : 2M 21 
Breadth ,, ae " T sc 16 
Diameter of eye x vs 5 Nt S 
D eye-opening T gas 5 
Ist right arm a 20 
ond eH 
Syl an omo 37 
SWUM jn uds 33 
ist left 20 
2nd 31 
Bil os cus 33 
4th 321 
Tentacle 50 
Club 13 


Family LOLIGINIDAE. 
Loligo indica, Pfeffer. 
QH SION, a, go pl RO, Me qj 
Loligo indica, Pfetfer, Abh. Natur. Ver. Hamburg, VA, p. 4, figs. 3, 


34 (1884) ; Hoyle, ' Challenger’ Rep.. XVI (Cephalopoda), pp. 156-7, 
pl. 26, figs. 1-10 (1886) ; Goodrich, Trans. Lini. Soc.. VIV. p. 7. pl. 2, 
figs. 20-28 (1896). 
mm. 
M 597 Cochin (P. Day): 26-vi-1877—One 9 Mantle-length os 
M 62! Penang, Malay Peninsula (Dr. Stoliczka) 


—One 4 2 73 
M 525 Akyab, Burma (IV. Dodgsoni—One d ,» 82 

M 3329. Puri, Orissa Coast (S. IV. Kempi— 
One 9 " Da 

M 512579. Off Puri Coast, 1908, trawler ' Golden 
Crown’, Bengal Fish, Dept. —Three d " Sao 
NI 2988-20 Cochin (7. Dav): 26-vi-1377— Iwo g x (em 
One c 69 
M ^s** Akyab. Burma (W. Dodgson)—One © A 
M 39827. Madras, purchased — Three g 68-04 
Three 9 45-83 

M 2i * Investigator ' station 481 : 25-26-xii 
-1912, Mergui Harbour, 7 fathoms—Two g 2 53-71 
One 9 58 


M 156% ‘Investigator’ station 522 : 2-11-1913. 
Mergui Archipelago, 12° 35! 15 ^ N., 98° 16’ E.. 


5 fathoms —One © i 2p 
A SES Andamans (F. Wood Mason)— Two d af 72-77 
Iwo e à 72-80 


! Less tip. 
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Size Puri Beach (?j—Eighteen young Mantle-length 12-26 
T (CONI 


—Kive d 5 32-49 
Four © T. 47-98 
M #20810 Puri Beach (4. M. Gravely)— 
Three d 5i 36-77 
Two 9 A 64-75 
M 2:333. Puri Beach (C. Paiva), 23-11-1908 
—One d x 92 
One 9 m 110 
M 5225 Puri Beach, Orissa Coast (F. Caunter) 
31-1-1909 —One d - As 
M 521618 Varkulay, Travancore (N. Annan- 
dale): 10-xi-1900 —One d 220 
Pion 93-114 
M 3229 Karachi (IV... D. Cumming)—One d 75 


M O58 Gangaram, Vizagapatam District, 
Madras Coast (Moti Ram) —One © - gl 

? Small specimen in bad condition. 
M 3282 Akyab, Burma (Z. H. Burkill)--One 9 TÈ 


: Off Gopalpore, trawler ‘Golden 
Crown’, Bengal Fish. Dept.. 23-27-ix- 1909— | 
Three 9 dé 78 


M 525971 Off Eastern Channel, m. of R. Hughli, 

trawler ‘Golden Crown’, xi-1909, Bengal 

Fish. Dept. —Two d 4 y7- 148 
M 3225-9903 ! Investigator’ station 565 and 567: 


13-21-xi-1913. 11° 54/oo" N.. 98° 19' oo" E.. 
6-7 fathoms —Five ¢ : 25-85 
Two 9 " 33-42 
(2) Three young 10-12 


M 9907-12 : Investigator’ station 575: 20-xii- 

1912, Off entrance to Mergui Harbour, S. 
Burma, 7-fathoms (?) Six young F 8-0 

M 9827:18 ‘Investigator’ station 590 : 8-9-i- 

1913, Mergui Archipelago 13? 5' 15" N., 97° 
53! E., about 30 fathoms —One d i 17 
Two © t 72-80 

M 2030:0097 ' [nvestigator ' station 569 : 29-30- 

xi-19I3 11° 52! 10" N.. 98° 18’ 40" E., 5 fathoms 
—Thirty-six d ce 10-81 
Thirty-two 9 K 10-102 

M 231+ Off Gopalpore, 30-35 fathoms, Bay ot 

Bengal, trawler ‘Golden Crown’, Bengal Fish. 
Dept., Dec., 1909 —One 9 E 110 


These twenty-five records of seventy males and sixty-two 
females show that the present species occurs all round the coast 
of India from Karachi to the mouth of the River Hughli, and also 
off the Burmese coast and Andaman Islands. The length and 
breadth of the fins with regard to the length of the mantle exhibits 
a certain amount of individual variation, but, except in the case 
of several small females in the haul M °°*°3'°°*, which showed much 
wider fins than males of the same size, there seems to be no 
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marked difference as regards this between the sexes. The small 
specimens M **** possess a fin measuring one-third of the length 
of the mantle and resemble the useful illustration of Hoyle (4 c., 
p. 156, text-fig.). Sixteen males from various hauls, with mantle- 
length of 21-97 mm., possess a fin measuring about half the length 
of the mantle, and the same proportion is shown by eleven females 
with mantie of 16-120 mm. In three females with mantle of 63- 
75 mm. the fin does not attain quite half the length of the mantle, 
and in two others with mantle of 30-42 mm. the fin measures two- 
thirds of the mantle. The largest sized specimens of both sexes 
possess a fin measuring more than half and less than one-third of 
the mantle. 

The rings of the arm suckers in the young specimens M ++" 
show five to eight teeth, and some large tentacle rings possess 
sixteen to nineteen teeth round the ring; suckers occur on the 
buccal membrane but there is no trace of a hectocotylus. 

Large males, frequently, but uot always, have the largest 
rings of the lateral arms larger than the largest rings of the club. 
In females these rings are almost always either slightly or much 
smaller than the largest rings of the club, and as a consequence 
of this they have fewer teeth on the lateral arm rings than the 
male owing to the smaller size of the ring. Thus a male with 
mantle of 75 mm. possesses ten or eleven teeth on the lateral 
rings, and not more than six on the dorsal and ventral arms, and 
a female with mantle of 72 mm. does not possess more than six 
teeth on the largest arm suckers. The number of teeth on the 
largest tentacle rings does not appear to increase after a certain 
mantle-length has been attained. Thus a male and female with 
mantle-length of 77 mm. possess seventeen to twenty teeth on the 
largest rings, and the same number is shown by two females with 
mantle of 120-134 mm. 

'The number of suckers on the different angles of the buccal 
membrane varies from one or two to three, four or six. Five 
to nine blunt teeth are present on the ring, part of which is 
always smooth. In large females a tubercle is placed at the base 
between the ventral angles. In the small specimens M 20302097 
the nidamental glands are barely perceptible in females with a 
mantle-length of 10-15 mm. The smallest sexually distinct 
males have a mantle of 16 mm. Young specimens of both sexes 
have much fewer chromatophores, but examples with a mantle- 
length up to about 37 mm. seem always to show two very 
conspicuous clusters of dark chromatophores on the dorsal surface 
of the head, giving each little creature a superficial appearance of 
having two eyes on the back of its head as well as the real 
laterally-placed eyes. 

- As regards anatomy the specimens M 5?'j^* were exainined 
and nothing was discovered that is not usual in the genus. The 
female specimen had the ovary tightly packed with eggs—the 
bilobed nidamental gland measured 24 x rx mm. The radula 
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(pl. xxiv, fig. rx) closely resembles that of L. pealii, Verrill (1882, 
pl. xxviii, figs. 6-8). The frontal lamina of the upper mandible (pl. 
xxiii, fig. 9) curves more upwards than in that species and the 
posterior end of the palatine lamina has a median indentation. 
The lower mandible (pl. xxiii, fig. 9) has the notch near the ros- 
trum less marked than in L. pealii and the lower edge of the 
gular lamina is indented. 

Distribution.—Indo-Malayan Region. 

Type.—In Hamburg Museum. 


Loligo spectrum, Pfeffer. 


Loligo spectrum, Pfeffer, Abh. Naturw. Ver. Hamburg, VIM, pp. 5-6, 
figs. 5, 5a (1884). 
M £284 Arakan coast, trawler ‘ Golden Crown ', Bengal Fish. Dept., 
—One d. 

The long, slender body readily distinguishes this species from 
L. indica. Order of arms 3, 4,2,1. Rings of arm suckers usually 
with eight teeth (sometimes seven or nine) on the distal margin, 
and the rest of ring smooth. At the base and distal portion of 
each arm the teeth are short, broad and blunt, elsewhere they are 
rather narrow, pointed and slightly curved. Distal rings often 
have only four to six teeth, and a sucker at the base of the fourth 
right arm has eleven teeth. Sixteen rows of suckers occur on the 
proximal part of the hectocotylized arm, the two pairs immediate- 
ly preceding the papillae being placed ou long stalks. Pfeffer 
describes the tentacular rings as possessing forty teeth.  Thirty- 
one is the largest number I could find on any tentacular ring, but 
this specimen is considerably smaller than the type which has a 
mantlelength of 284 mm. A marginal sucker, intermediate in 
size between tlie large and the distal club suckers, possesses 
eight pointed teeth separated by the width of the base of a tooth, 
and covering the distal half of the ring. Suckers are present on 

the buccal membrane which is seven-angled. 


The principal measurements are appended :—- 
mm. 


End of body to dorsal mantle-margin 7 tee E55 
Length of fin Pt 5 . 100 
Breadth of fins " aoe nae O 
ist right arm oe 28 
CRC a - 30 

Fel on a E mutilated. 
JH un oy : ; 45 
tsi leit yy : 33 
ondes "n a A 38 
Biel us p sc 45 
AWA ofp 5 E vu 12 
Length of tentacle : : 103 
ap an CH m "s ; 33 
Diameter of largest tentacular ring e ASE 
” ” ” arm yp ee gus 2 


Distributian.—Marquesas. 
Type—In Hamburg Museum, three males. 


to 
t3 
t3 


Records of the Indian Museum. Wor, AOÛT, 


Loligo ae mm. 
M 529 and M >23 Madras, purchased, 
30-1V-1877 —Two d Mantle-length 120-135 
M 2867 Pamban, Ramnad District, Gulf of 
Manaar, from weeds, 0-2 fathoms, 24-11-1913 
(S. IV, Kemp) —Two 
M 5235. Kilakarai, Ramnad District, South 
India, from weeds, o-2 fathoms, 16-11-1913 
(S. IF. Kemp) —One " fi 
M 2828 ‘Investigator’ station 565: 13-xi- 
1913, 11°57 30° N., 98? r9' ao" E., 7 fathoms 
—One 8 


Specimens M and M "7? resemble L. TOME in their shape 
and colour, and in the size and arrangement of the suckers on 
club, arms and buccal membrane; as, however, the horny rings 
of all the suckers are missing it is not possible to determine the 
species with certainty. 


nan 
1 


Loliolus investigatoris, Goodrich. 


Loliolus investigatoris, Goodrich. Trans. Linn. Soc., VM, pp. 8-9. pl. 2, 
figs. 29-37 ( 1896). 


mm. 
M 623 D (Dr. Stoliczka) — One 9 Mande-length 43 

M 229 Sandheads, River Hugh (G. Lord)— 
One 9 ts SA 

M 22158. Puri, Orissa Coast! G5. IF Kemp)— 
Two & T 35-30 

M 5295 : Investigator’, Mouth ot Tavoy River, 
28-viil- 19011 —One d ax 28 

A 339? E, S, E. of S. Moscos 1., Marine Sur- 
vey of India —One ¢ 5 20 

M 525! ‘Investigator ' station 481 : 25-26-xû- 
1912, Mergui Harbour, 7 fathoms— One 9 as 30 

M isr: Mouth of River Hughli (Capt. R. 
Munro —Four & s 31-55 
3 One g a 3 

M 8175 Puri Beach, 1-2-ii- 1900 GV. Aunandale) 
—One 7 dn a4 

M $292 Puri, Orissa Coast, 18-19-1-1908 (N. al, 
and PATEE TAN) —One 9 T 20 

M 4254 po miles N. E. of Devi river, Orissa 
Coast —One 9 a) Si 

M 5263  Shrimp-trawler off — Frazergunge, 
Sunderbunds —One d 35 

AP 2324 ‘Investigator’ station 402: 15-16-xi- 

1911, Mergui Archipelago, 13° 2" N., 98? 
25’ E., 5 fathoms —One mutilated ad 27 

AT 2007 8:88 Karnaphuli River, Chittagong (A. C. 
Chowdhury) December, 1914 —Two g ^; 32-37 
Three 9 T 2-42 

M 1997874 Near Mud Point, River Hughli, D. 

net used as townet, S. I. Kitty (We Southwell) 
13-11-1015 —One Z x 2B 
One 9 3 37 


A marked sexual difference is apparent in the specimens 
M "^P"'. The male with a mantle-length of 31 mm. has much 


L Found in a hole near a rock at m tide. 
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longer lateral arms with much larger suckers than the female with 

a mantle-length of 34 min. 
Distribution.—Indo-Malayan Region. 
Type.—In Indian Museum, Calcutta. 


Family SEPIIDAE. 
Sepia aculeata, Van Hasselt MS., in d’Orbigny. 


Sepia aculeata, Van Hasselt MS., in d'Orbigny and Férussac, Mist. 
Nat. Céph. acét., p.287, pls. 5, 25 (1834); Steenstrup, Vidensk. 
Selsk, Skr. sth. R., Bd. ro. VIL (1875): Tryon, Man. Conch., (1) 1, 
p. 169. pl. 90, fig. 415 ; pl. or, figs. 416, 417 (after d'Orbigny) (1879) . 
Goodrich, Trans. Linn. Soc., VII, p. 3 (1896) ; Joubin, Notes Leyden 
Mus, XX, p.25 (1898); W ülker, ABh. d. II. Kl. K. Ak. d. Wiss., 
II Suppl.-Bd., 1 Abh., p. 11 (1910) ; Berry, Proc. Acad. Nat, Sci. 
Phil., p. 418 OY Acanthosepion Hasselti, de Rochebrune, Bull. 
Soc. Phil. Paris, (7), V III, p. ror (1884). 


M 519 Akyab, Burma (W. Dodgson)—One ©. 
M 24s Sandheads, River Hughli (F. Milner)—One d. 

M s155 ‘ Investigator ' station 519: I-ii-1913, Mergui Archipelago, 
Elphinstone l., Port Maria, shore collecting—One 9. 

M 3225 Palk Straits, South of India—One 9. 

M 3231 Akyab, Burma (7. H. Burkill)—One d. 

M 5252 Bay of Bengal, trawler ' Golden Crown’, Bengal Fish. Dept., 
—One ? 

M 3282-5 Bay of Bengal, trawler ' Golden Crown’, Bengal Fish. Dept.. 
—One d, one 2 

M 5269 Balasore Bay, Orissa Coast, viii-1908, trawler ' Golden Crown, 
Bengal Fish. Dept..—One 9. 

M 2008 ‘Investigator’ station 557 : off Burma Coast, Marine Survey 
of Îndia—One á- 

These all agree in the presence of suckers on the buccal 
membrane and in having the tentacle suckers all of small size and 
semi-equal, and armed with acute teeth all round the ring, the 
largest being on the distal half of the circumference. Very promi- 
nent papillae are also apparent in the best-preserved specimens. 
Specimen M ^*/? possesses what appear to be clubs in process of 
repair at the end of each tentacle stem. They are much narrower 
than the stems and end acutely, and possess a very rudimentary 
fin only visible with a lens; minute pointed papillae, which would 
seem to be the base of suckers (as occasionally fibres of muscle 
project from them), are present on either side of a median line. 

The arm suckers are arranged in four rows and their rings arc 
usually armed with many teeth on the distal half of the ring. They 
vary greatly in number and appearance ; .often two are welded 
together or they may be somewhat widely espaced ; eighteen to 
thirty are present on many rings but those placed on the proximal 
or distal portions are usually (but by no means invariably) smooth. 
An idea of the variation in dentition is afforded by specimen M =°, 
Fifty-six teeth surround a sucker riag on the middle of the first 
tight arm, the distal teeth being the longest ; a sucker on the distal 
half of the third left arm shows a ring with about forty teeth ; 
twenty-one teeth are present on a sucker ring on the distal half of 
the fourth right arm, and are placed on the distal margin, the rest 
of the ring being smooth. All the proximal rings examined in this 
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specimen are smooth. Some suckers from the buccal membrane 
show smooth rings, others have notches or short blunt teeth. 

The hectocotylus is placed on the proximal half of the left 
ventralarm. The first three or four rows of suckers are normal, 
and are followed by about six pairs of very minute suckers on the 
ventral margin, about four pairs being placed on an excavation 
on the corresponding part of the dorsal margin of thearm. In the 
smallest male, M 557, this excavation is slight, but a deep round 
cavity is formed on the older specimens. The spermatic pad is 
broad and very papillate. Colour, slate above and bulf-pink 
below; the chromatophotes are all small and usually dark ; a few 
look like white spots but are pale blue when examined with a lens; 
although very dense on the dorsal mantle they form no bands or 
other definite markings. The fins, which have fewer chromato- 
phores on their ventral surface, are usually broad and thick but are 
sometimes closely adherent to the mantle. The surface is generally 
smooth but often aboutsix crescent-shaped wrinkles occur at the base 
of the fins along either side of the dorsal mantle. The cuttle bones 
of seven specimens examined all show a callosity on the inner cone, 
and their form agrees closely with the illustration of d'Orbigny (pl. 
25, fig. 4), and also closely resembles that of the shell of S. indica, 
d'Orb., which Joubin (/.c., pp. 21-28) thinks is very likely iden- 
tical with the present species. Hoyle has pointed out that 
S. indica is called S. blainvillei in d*Orbigny's illustration (pl. 21, 
figs. I, 3, 4). The specimens M 93^ and M 44**, with mantle- 
lengths of 44-59 mm., have both much smaller spermatic pads, and 
in the shell the callosity of the inner cone is only partly developed. 
'The smallest has thinner fins than the others; probably this may be 
attributed to its vouth. Measurements of some of the specimens 


are appended:— 


Specimen number 5: M 728 M 8282 M= M 5955 

mm. mm. mm. mm. 
Dorsal mantle-length 1 105 109 125 170 
Ventral mantle-breadth i 54 60 70 ca. 62 
Fin maximum um II 11 7 18 
Breadth of head 37 41 n 60 
ist right arm 43 mutilated. 50 61 
onda 11 e 43 50 45 55 
S om 49 60 49 59 
ANG ver um 5s ae 48 65 57 60 
Tentacle T. Ec IIO 191 n 128 
Club EE m 25 e 


Sepiostaire :— 
M sias M S225 M 225l M 5252 M Raat M 82589 M 2904 


Specimen number f 


mm. mm. min. mm. mm, mm. mm. 
'Total length 42 58 80 110 110 173 112 
Breadth 17 2m 25 35 35 60 36 
Length of spine ca. 3 4 
Index ! 40 Xo) 25 ca, 27 22 23 18 


Distribution.—-Japan, Java, Indian Ocean. 


| The index NT relation of the last focus plus ie total length of the shell 
when divided into one hundred parts. See Hoyle, ‘ Challenger’ Rep., XVI 
(Cephalopoda) , p. 123. 
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Sepia singaporensis, Pfeffer. 


Sepia singaporensis, Pfeffer, Abh. Naturw. Ver. Hamburg, VIII. pp. 
10-11, figs. 13, 13@ (1884); Hoyle, Proc. Roy. Phys. Soc. Edin - 
burgh, p. 27 (1886) ; Goodrich, Trans. Linn. Soc., VII, p. 3 (1896). 

M 5125 ‘Investigator’ station 387 : 16-xi-1909, off C. Negrais, Burma, 
15° 25' N., 93? 45’ E., 40-49 fathoms—One ¢ 


This has lost the tentacles but in ali other respects seems to 
agree closely with Pfeffer's description. Fourteen to thirty-three 
teeth were counted on different arm sucker rings. 

On the fourth left arm about six rows of suckers on the 
proximal half are appreciably smaller than those immediately 
preceding and following them, the two dorsal suckers in each row 
being the smallest; the surface of this modified portion appears 
to be slightly excavated. 

Hoyle (1886, p. 128) thinks that it is quite possible that 
this species may be identical with S. plangan, Gray. The shell of 
specimen M ?'?^ measures 63 mm. by 18 mm., and has an index 
of 31. The end of the spine is broken but the portion remaining 
does not show the keel on the ventral edge present in the shell of 
S. plangon. 

The principal measurements are appended :— 


mm. 
Dorsal mantle-length oa Ts u CA 
Breadth of bodv ty a A nn 
FF mhear m "m T Mat 22 
Fin maximum "n ae e Cac 
Ist right arm z : ; = 25 

Aol Thy ae M. . .. mutilated. 
Sl cu 28 
RN ge oy m dB S GI 
Ist left ,, T: : T ESO 

adl 46 us T ... mutilated. 
ARs o m a 2 aoe A 
ae) ne. fio eS 


Distribution.—Singapore (Pfeffer and Goodrich). 
Tvpe.—In Hamburg Museum. 


Sepia esculenta, Hoyle. 


Sepia esculenta, Hoyle, Diagnoses, II, p. 188; Prelim. Rep., Il, p. 291 
(1885) : ‘Challenger’ Rep., XVI (Cephalopoda), pp. 129-31, pl. 17, figs. 
1-5; pl. 18, figs. 1-6 (1886); Appellôf, A. Svensk. Vetensk. Akad. 
Handl., XXI, p. 28, pl. 3, figs. 1-6, 24 (1886) ; Ortmann, Zool. Fahrb., 
Ill, pp. 649-665 (1888); Pilsbry, Nautilus, VII, p. 144 (1894) ; 
Joubin, Bull, Soc. Zool. France, XXII, pp. 102-103 (1897) ; Hedley, 
Proc. Linn. Soc. N. S. W., XXXL p. 463 (1906); Berry, Proc. Acad. 
Nat. Scr. Phil., pp. 418-19 (19122). 


M °256 Moji, Japan, 1-vii-1913 (F. D. Cooper) —One ¢. 


Owing to its large size this specimen was not taken to be 
compared with the type. A vivid recollection of its appearance, 
and a subsequent glance at the type male in the British Museum 
has, however, quite satisfied me that it is rightly referred here. 
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It agrees with Appellóf's description as regards the presence of 
notches, in some cases amounting to teeth, on the rings of the arm 
suckers. 

'The median tentacular suckers are a little larger than those 
at the margin (as observed by Joubin), and there are two larger 
than the rest at the tip of the club. "Thirty to forty teeth are 
present on some of the tentacular rings. 

The crescent-shaped folds, or wrinkles on the dorsal skin, 
which frequently occur along the origin of the fin in this genus, 
are well-marked. The shell agrees closely with Hoyle's descrip- 
tion except that the last loculus is shorter. The horny brown 
mass noticed by Joubin between the spine and inner cone is dis- 
tinct. Berry has remarked that this species is very nearly allied 
to S. aculeata, van Hasselt, in spite of the absence of suckers on 
the buccal membrane and that the shell is without the callosity 
of the inner cone. Besides these two important differences, it may 
be noted that the parallel lines of the striated area of the shell are 
always more or less evenly rounded in S. aculeata and never form 
the acute angle present in S. esculenta, and the fins, buccal mem- 
brane and sperm pad are all much thicker and narrower in 
S. aculeata. A number of sperms are adhering to the sperm pad 
in the present specimen. 


The principal measurements are appeuded :— 
min. 


Dorsal mantle-length ... ies 108 
Breadth of body T. : | z em. X5 
„ head a nis 58 
Fin maximum a. E i ayia 20 
Ist right arm : x 2 
PRINS! us me E M 27 
oru iy as ee AN ids Ue 9o 
SN s om "T me HOD 
Sepiostaire :— 
Length . 156 
Breadth 57°50 
Spine (end broken) ... des cec 5 
Index M à T T 13 


Distribution —Japan ; Queensland. 
Type.—In British Museum, a male and female. 


Sepia elliptica, Hoyle. 


Sepia elliptica, Hoyle, Diagnoses, l1, p. 189; Prelim. Repa Il, p. 203 
(1885) ; ' Challenger’ Rep. XVI (Cephalopoda), pp. 131-3, pl. 19, 
figs, 14-24 (1886); Walken 45h. d. IJ. KI. d. k. Ak. d. Wiss., VII 
Supl.-Bd., I Abb., pp. 11-12 (1910). 


M 539* ‘Investigator’ station 90: 17-2t-i1-1890, 8 miles E. S. E. of 
Kalingapatam Lt., Ganjam Coast, 28-30 fathoms—One 9. 

M 5255 ' Investigator’ station 366 : 10-iv-1906, Arabian Sea, 24° 45' N., 
63° 5o'15" E., 544 fathoms— One g. 


These two specimens differ a good deal outwardly, the small 
female being of a greenish tint and the male of a beautiful purple- 
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brown mottled with buff. The shells of both are, however, alike, 
and that of the male was compared with the shell of a type male 
in the British Museum and found to be exactly similar. This shell 
measures about 58 mm. in length by 25 mm. in breadth, and has 
an index of about 30; the spine is broken. Both specimens ex- 
hibit irregular teeth or notches on the distal surface of some of 
the arm rings, while other rings are quite smooth. M ^ pos- 
sesses from 8-10 teeth, and M *** 11-18. The hectocotylized arm 
of the latter specimen has five normal rows of suckers proximally, 
followed by seven rows of modified suckers. 
The principal measurements are appended :— 


Specimen number M £198 M5283 


mm. mm. 

End of body to dorsal mantle-margin os 27 63 
Breadth of body — ... a be 18°50 39 

m headin Th ves I3 25 
Fin maximum E II 
Ist right arm a T: e IO mutilated. 
crum an vet aen ee 9 "m 
Sl ay oe NE Dos 8 22 
4th Stig : 10 mutilated, 
Tentacle A ee s E missing, 
Cheb ae ; ae 4 


Distribution.—Misaki, Sagami (Wilker); Arafura Sea, south 
of Papua, 28-49 fathoms (type loeality). 
Type.—In British Museum, two males, six females. 


Sepia singalensis, Goodrich. 

Sepia singalensis, Goodrich, Trans. Linn. Soc., VII, [Pde Se, NIE 
4-8 (1896); Hoyle, Rep. Pearl Ovster Fish. Guif of Manaar, p. 198 
(1904). 

M 4474 ‘Investigator’, Indian Seas, Marine Survey of India—One g. 

M *285°8 Arakan Coast, 3-i-1909, trawler ' Golden Crown’, Bengal Fish. 
Dept.—Two d. 5 

M 5277 Off Gopalpore, Ganjam Coast, 25-28 fathoms, 23-1X-1909, trawler 
‘Golden Crown’, Bengal Fish. Dept.—One g. 

M 2252 ‘Investigator’ station 366 : ro-iv-1906, 24° 45' N., 63° xo^ ws E. 
544 fathoms—One g. 

M 2328 Port Blair, Andamans (G. H. Booley)—One g (dorsal-mantle 
155 mm.). 


These are ** conspicuously striped with broad dark bands on 


cular rings of specimen M °. Goodrich has pointed out that 
the largest tentacular rings in this species are smooth and the 
others are denticulate, aud that this is one of the characters 
separating it from the nearly allied species S. rouxii, d'Orb., which 
has all the tentacular rings denticulate. Specimen M ^*^^, which 
is the smallest of the above, has the largest tentacular suckers of 
2 mm. in diameter with denticulate rings like the small suckers. 
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The specimen next in size (M ****) has the two largest tenta- 
cular suckers, of 3 mm. in diameter, with smooth rings and the 
remaining suckers of the club denticulate. All the other specimens 
show a number of large smooth rings on each club; specimen 
M ^* for instance possesses ten smooth rings (some much larger 
than the others) on one club. As far as can be judged from the 
present material of a few male specimens, it would appear that the 
number of smooth rings on the club depends on the age of the 
specimen, and that in youth all the tentacular suckers are denti- 
culate. The shell of specimen M ^*?^ was examined and measures 
about 107 mm. by 37 mm., and has an index of 28. The wide 
flattened inner cone with an oval prominence in the centre is very 
like Goodrich’s figure. The chitinous margins measure in some 
parts as much as 8 mm. 

The spine (broken in the type) measures 4 mm. and curves 
slightly backwards. Hoyle (1905, p. 981) has referred a Sepia to 
S. rouxii, d'Orb. with some hesitation, adding that it possessed 
teeth on the rings of the large tentacular suckers, but that in 
certain respects it seemed to be intermediate between S. rouxii 
and S. singalensis. 

Some measurements of thespecimens are appended :— 


Specimen number  ... e. M4772 M 5288 M 5266 M 8272. M 3232 
mm. mm. mm. mm. mm. 
End of body to dorsal mantle-margin 180 III 125 176 151 
Breadth of mantle — ... TÉ 76 53 55 70 08 
SL. fin me na fess 25 15 i ca. 20 19 
ist right arm one .. mutilated. 44 50 68 52! 
ondes M mx "n 69! 46 47 83 55 
Adsl uo m T ee 59 4$ 15 go 65 
Du yy) E. 2e 69 58 57 96 7a 
Tentacle a M Ji re 106 145 51 
Club : ya : 33 27 20 36 30 


Distribution.—Ceylon and Gulf of Manaar (Goodrich and 
Hoyle}; Suez, Zanzibar (Hoyle). 


Sepia arabica, sp. n. 
(Plate xxiii, figs. 1-5; pl. xxiv, fig. 10.) 
M “118 : Investigator’ station 246: 15-x-1898, Laccadive Sea, 11° 14% 
30° N., 74? 57! 15" E., 68-148 fathoms—One 9. 


M 322? ‘Investigator’ station 292 : 2-xi-1901, Persian Gulf, 26° 20' N. 
53° 54 E., 53 fathoms—One 9. 


Body broad in proportion to length, fins narrow, dorsal 
mantle-margin not much produced in centre. Head broad and 
flattened. Eyes large. Buccal membrane without suckers. Sperm 
pad not developed, perhaps owing to youth. Funnel with broad 
apex not reaching to fork between ventral arms. Umbrella well 
developed between the dorsal arms, lower laterally, and absent 
between the ventral pair. Fourth arms the longest, the rest 


! Less tip. 
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subequal, and about one-third the length of the body. Suckers 
usually arranged in a slanting series of four in a row, except the 
proximal two rows which generally consist of two and three 
suckers each. The rings are usually smooth, but a few irregular 
notches are present on the rings of some distal suckers in specimen 
M^*5^, Tentacles not extending below mantle. Club small with 
moderate fin. Tentacular suckers subequal and placed about five | 
in a row. The rings possess a few minute widely-spaced teeth, 
some blunt, others pointed. Six were observed on one ring. 
Surface smooth except for a few tubercles on the dorsal mantle, 
and oblong folds or wrinkles along the origin of the fin. 

Specimen M **^ has also two curious ear-shaped folds on 
the head behind each eye, but these appear to be accidental. 
Colour pinkish-buff sprinkled with reddish-brown or grey-blue 
chromatophores which are less numerous ventrally. The shell 
appears to be unusually narrow in proportion to the width. of the 
body, but this seems to be due in part to the chitinous margin 
having unfortunately decayed away in both specimens, the inner 
cone being also absent. Enough of the shell remains, however, 
to show the most important character of this species, viz., the form 
followed by the lines composing the striated area. 

The parallel lines are at first almost transverse, gradually a 
median indentation which rapidly deepens makes its appearance, 
so that the posterior margin of the last loculus is bounded by 
two V-shaped lines apparently quite unlike that of any Sepia 
hitherto described. Both shells are alike in this respect. The 
smooth, polished dorsal surface of the shell is only interrupted 
by a moderate median ridge and the divisions between the loculi. 
The ventral surface is slightly elevated and marked by a narrow, 
shallow, median groove. judging the length of the shell from 
the impression of the mantle cavity the index in specimen M ^*^ 
would appear to be about 55 and that of M **?? about 40. 

Some measurements are appended :— 


Specimen number … M& M £122 
mm. mm. 
Dorsal mantle-length aac aub 29 28 
Breadth of body 3s: Le 16 16 
"s on INSEL, es $ II D 
Fin maximum E $a : 2 B 
Ist right arm Es "m 10 mutilated. 
zoel oy an x Bee "E 9 8 
SE us gm Eos ' P. 10 9 
MN ss ae a ue " 12 11 
ist left ,, 9 8 
Bel ss o an n" j Pa j mutilated. 
arde M um T m 3 9 
AMM a5 à Ke R A: 12 II 
Tentacle Le m gs 38 31 
Club 3 ca. 5 


Sepia (Doratosepion) andreanoides, Hoyle. 


Sepia andreanoides, Hoyle, Diagnoses, I1, p. 193; Prelim. Rep., Il, p. 
297 (1885); ‘Challenger’ Rep., XVI (Cephalopoda), pp. 139, etc., pl. 21, 
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figs. 11-19; pl. 22, fig. 11 (1886); Ortmann, Zool. Fahrb., Ill, pp. 
E 665 (1838); Wuülker, dbh. d. IT. Kl. d. k. Ak. d. Wsrss., [11 Suppl.- 

, | Abh., pp. 19, 22, 24 (1910) ; Berry, Proc. Acad. Nat. Sei. Phil., 
à E (merely listed) (19122). 


M 727 ' Investigator ' station 246 : 15-x-1898, Laccadive Sea, 11° 14 30” 
N., 74° 37 15" E., 68-148 fathoms—One d. 


M 5224 ‘Investigator’ station 360 : 20-xii- 1005 N03SEo MINIME MEI 
130 fathoms— One 9 
M apa Investigator ' station 464 : 22-iv-1912, S. of Ceylon, 6° 2! 30” 
INS 29' E., 52-68 fathoms—One 9. 


These all have smooth rings to the arm suckers, and teeth 
on the distal border of the tentacular suckers. Specimens M *?* 
and *^ have dorsal mantle-lengths of only 20-21 mm., and 
possess three to five teeth on the tentacular rings. 

Specimen M 797 is much larger and has eight to seventeen 
teeth on the tentacular rings, and about twelve of the club 
suckers are as large as those of the arms. The hectocotylus and 
shell agree with the description of the type. | 

The principal measurements of this specimen are ap- 
pended :— 


mm. 


Dorsal mantle-length tsb 45 
Breadth of body m d. re 19 
es » head o M m. T 15 
Fin maximum 2 "i P ca. 6 
Ist right arm 5 T =p "s 20 
ESL cu us T" - a 19 
EU, D, " : 25 ain 19 
JL S ae $ 384 ae 17 
Tentacle D PEN ay 51 
Club cet "n T 6 
Sepiostaire :— 
[encima ome Um PA 47 
Breadinpes ». Fe O50 
Index aes is a T 32 


Distribulion.—Bay of Tokio (Ortmann); Yokohama market 
(Hoyle). 
Type.—In Britsih Museum, one male, two females. 


Sepia (Doratosepion) kobiensis, Hoyle. 


Sepia kobiensis, Hoyle, Diagnoses, I, p. 195 ; Prelim. Rep., ll, p. 300 
(1885) ; * Challenger Rep., XVI (Cephalopoda), p. 142, pl. 18, E 
7- is ey Appellóf, X. Sueush. Vetensk. Akad. Handl., XXI, 
pl. 3 7 (1886) : Ortmann, Zool. Fahrb., LI, pp. 654, 665 (1888): 
Ww ie 20) d. II. Kl. d. k. Ak. d. Wiss, VM Suppl.-Bd., I Abh., 
pp. 16, 20, 21 (1910); Berry, Proc. Acad, Nar. Scr. Phil., pate 
(1912a). 


il Sees i Investigator ’ station 246 : 15-x-1898, Laccadive Sea, 11° 
14 30° N., 74° 57/15" E., 68-148 fathoms—Four 9 , two young. 

M 8120:21 * [nvestigator ' Staus 292 : 2-xi-1901, Persian Gulf, 26° 20' 
vss si ct [eo 53 fathoms—One 9, one g. 

M siat ‘ Investigator’ station 383 : 22-ii-1909, off C. Negrais, Burma, 
16° o! N., 93° 37’ E., 40 fathoms—One d 

M 3355 ‘Investigator’ station 464 : 22-iv- 1912, S. of Ceylon, 6? 2' 3o" 
N., 81? 29' E., 52-68 fathoms—One 9. 
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The outline of the striated area of the shell seems a little 
different in these specimens to the description of the type and to 
the illustration of Appellôf (1886, pl. 3, fig. 7a). The present 
examples have no median indentation in the curved line which 
more resembles that of the shell of S. esculenta, Hoyle. The line 
is, however, somewhat irregular, especially in the earlier stages, 
and in all other respects there is no deviation from the description 
of the type. 

The smallest female examined has a mantle-length of 22 mm. 
and nidamental glands measuring 1°25 mm. in length. Measure- 
ments of three of the largest specimens are appended, also measure- 
ments of four shells :— 


Specimen number M3129 g M219 Mit 9 
mm. min. mm. 
Dorsal mantle-length ^... 55 40 37 
Breadth of body eo 22 19 17 
i » head TN 10 10 Il 
Ist right arm M 16 ium [ijt 
Eie us y » I5 12 II 
GEL ono a ve I2 II IO 
JU n ons a 15 LL 12 
Tentacle aao .. Missing. Jui 34 
Club Ba sae ca. 6 5 
Sepiostaire :— 
Specimen number M S122 9 M 9335 d$ M 3132 9 M S115 9 
mm. mm. mm, mm. 
Length ae 39 20 35 2 
Breadth P 10 6 8°50 3 
Spine m ca. 2 I 1:75 
Index d 30 32 30 32 


Distribution.—Japan ; Indo-Malayan Region; Pacific Region. 
Type.—In British Museum, one female. 


Sepia sp. 
M £222:8 Persian Gulf (Toowzsend)—T wo young. 


These have a broad body, and dorsal mantle-length of about 
Io mm. The arm suckers are placed four ina row and have 
eight or nine teeth. The proximal tentacular suckers are placed 
two or three in arow. Suckers inthe central part of the club have 
ten teeth and are twice the size of those at the outer edge. The 
ventral mantle-margin shows a marked indentation below the 
siphon. Colour greyish-brown above, lighter beneath. 


Genus Sepiella, Gray. 
Sepiella inermis (van Hasselt, MS.), Steenstrup. 
(Plate xxiii, fig. 6; pl. xxiv, figs. 1-0.) 


Sepia inermis, d'Orbigny, Cephalopodes acetabuliferes, p. 226, pl. 6, 
bis; pl. 20, figs. 1-9 (1839); Steenstrup, K. d. Tid Selsk. Skr. (5) 
VII, p. 478, pl. 2, fig. 3 (1875); Sepia sinensis, d'Orbigny, op. cit., 
p. 289, pl. 9, figs. 1, 2 (fide Gray) (1830); Sepia microchetrus, Gray, 
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British Museum Catalogue, p. 107 (1849); Sepiella inermis, Steen- 
strup, Vid. Meddel. Nat. Foren. Kjóbenhawn, a 347-356. figs. 1-8 
(1880); Goodrich, Trans. Linn. Soc., VM, 5 (1896); Joubin, 
Bull. Soc. Zool. France, XXII, p. 103 (1897); leas Notes Leyden 
Mus., XX, p. 25 (1898); Hoyle. Fauna and Geogr. Maldive-Laccadive 
Archip., Il, suppl, p. 982, fig. 152 (1905); Sepiella curta, Pfeffer, 
Abh. Naturw. Ver. Hamburg, VIII, p. 13, fig. 16 (1884); Sepiella 
ocellata, Pfeffer, op. ctt., p. 13, fig. 17 (1884). 


M 219 Sandheads, River Hughli (F. Barnett) pue 
—One 9 dorsal mantle-length — 61 
M $23 Galle, Ceylon (Dr. Anderson)—One g d T 68 
M 511 Indian Seas (Dr. Armstrong, 1875) 
—One 9 o ^ 38 
M 515 oc. Asiatic Soc. Bengal —One g m DA S5 
M 915 Penang (Dr. Stoliczka). —One 7 d F 45 
M 727 Sandheads, River Hughli (Jzsuer) 
—One 9 T T 68 
M 4278 ‘ Investigator’ station Sei s ac due 
1904, Andaman Sea, 10° 21’ Ne 92° 46’ p 
E., 279 fathoms. —QOne Z js "i 59 
M 3847-2 Mutlah River, surface —One d, 
Two 9 3 T 260-60 
M 42724 Indian Seas, Marine Survey of 
India Once twos i T 47-64 
M 515961 Off Puri, Orissa Coast, trawler 
‘ Golden Crown’, Bengal Fish. Dept. 
—One d.two 9 T T 46-7 
M 5957? Sandheads, River Hughli, 20-1v-1870 
(G. Lord) —One d bo X B23} 
M 82199 Hainze Basin, Burma, Marine Survey 
of India —One 9 E 50 
M 5299 ‘Investigator’ station 70 : 9-i-1890, 
Of Chilka L., Orissa Coast, 11 fathoms 
— One 9 bf T 28 


M 5397 ‘ Investigator ‘station 83: 28-i-1890, 


9 ‘miles S. W. of Bawanapadu Beacon, 
Ganjam Coast, 13 fathoms One d Do ni 45 
MI 2142:8 ‘ Investigator ' station 463a : 21-iv- 
1912, Bay of Bengal, 7? 37° N., 84° 19E., 
400 fathoms —Two & 


39-53 

M 525253 * [Investigator station 481 : 25-26-xii 

-1912, Mergui Harbour, 7 fathons— One d, 
One 9 A Fo 30-47 

M 5X5? Mouth of River Hughli (Capt. T. 
Munro) —One 9 7 77 

M 172 Puri Beach (N. Annandale), 20-22-iii 
-1906 —One d Hn i 06 

M 5121-2? Puri Beach, Orissa Coast (N. An- 
nandale), 1-2-11-1909 —Two 9 s 79-84 

M 5292-95 Puri Beach, Orissa Coast, 18-19- 

1-1908 (Capt. R. E. Lloyd)  —One d, : 

Three 9 T m 53-71 

M £212 (55,64) Puri Beach, Orissa Coast 
(E H. Caen — Three g, One 9 7 5 25-79 

M 522? Puri Beach, Orissa Coast (C. Paiva) 
—One 9 an da 7o 

M £228 Persian Gulf (R. Hugh Butler) 
—One d ne on 46 


M 5222:31 Palk Straits, S. of India— Two, g, 
One 9 a " 36-52 
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mm. 
M 5289. Akyab, Burma (/. A. Burkill) 
—One ? dorsal mantle-length 40 
M *255°° 10 m, N° E. of Devt River, Orissa 
Coast, 8 fathoms, 24-xii-1888— Three c, 


One © T E 21-31 
NES Pmi beacha Bengal Fish Dept 
1 S [Yep 
—One dc, Two ¢ " : 57-73 


M 527272? Balasore Bay, Orissa Coast, trawler 

‘Golden Crown’, Bengal Fish. Dept. 
—Two 2 , : 62-63 

M £2783 Balasore Bay, Orissa Coast, trawler 

‘Golden Crown’, Bengal Fish. Dept. 
—Two 9 ne A 62-05 

M 2918-29 ! (nvestigator ' station 565 and 567 : 

I3-30-xi-1913. 11° 57’ 30" N., 98? 19! oo" E., 
6-7 fathoms —Fourteen g, ^ 36-37 
Three © » a 40-47 

M 2995-0159 « Investigator’ station 569: 29- 

FOO, D ms u^ Na GP we. IB, m 
fathoms IPn EE p " 20-40 
Nineteen 2 e" PN 15-40 


These eighty-one males and fifty-one females taken either by 
shore collecting, or at a few tathoms to four hundred fathoms’ 
depth, chiefly come from the Bay of Bengal region, and south- 
wards to the Andamans and Ceylon. The Persian Gulf and Malay 
Peninsula are also represented. 

All agree in having an oblong body, the breadth of which is 
two-thirds of the mantle-length, except in the case of large females 
{mantle 63-79 mm.), when the breadth is a little more than half the 
length. 

The fins usually begin at a short distance from the mantle- 
margin and are generally formed anteriorly like a roll, and become 
wider posteriorly. ‘The deep water specimens, and many collected 
on shore or at a few fathoms, have very wide fins throughout 
their entire length. 

Head very broad. Umbrella highest laterally, and absent 
between the ventral arms. Arms short and keeled, the fourth 
pair strongly, the first and second very slightly. AH with strong 
protective membranes and suckers in four rows. The suckers 
have meridional grooves and distal notches. In male specimens 
the rings of the arm suckers possess eight to fourteen long, 
pointed, closely-placed teeth on the distal margin, the rest of the 
ting being smooth The number of teeth is largest in suckers 
from the centre of an arm, although the proximal suckers may 
equal them in size. A specimen with mantle-length of 36 mm. 
possesses eight teeth on the proximal and distal suckers and ten 
on those from the centre of an arm. 

The female specimens have arm suckers with smooth rings; 
occasionally the horny ring shows indications of ten to eleven 
long, pointed teeth on the distal portion but the margin is 
un-split. In some cases it is notched but not deeply enough to 
form teeth. Wiilker (of. cù., p. 20) refers two females to Sepiella 
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curta, Pfeffer, and describes them as having arm rings quite 
wanting in teeth and yet not completely smooth. He expresses 
doubt as to whether the species should not be united with 
S. inermis, as the only difference rests on whether the arm rings 
are smooth or dentate. The type specimens of S. curta are two 
in number, and one is described as having a hectocotylized arm. 
The other is presumably a female, and if the description of the arm 
rings was taken from it, and not from the male, it would naturally 
seem to be a different species to S. zmermis, which is figured by 
d'Orbigny as possessing sharp teeth on the upper edge of the ring. 
The exceptional advantage I have enjoyed in having such a large 
collection of both sexes of various sizes to examine has convinced 
me that both S. curta and S. ocellata, Pfeffer are the same species 
as S. inermis, and although S. ornata (Rang) has only been 
recorded from the west African region, I think it may eventually 
prove to be also this species, in which case Rang's name would 
have the priority. The hectocotylus has been figured by Hoyle 
(1905, fig. 152). It affects the proximal part of the fourth left 
arm, extending over more than half its length in small specimens, 
and less than half the length in larger examples. The modified 
suckers are very minute and in four rows, each row having a pair 
of suckers placed close together at either side of the arm, those 
on the ventral border being larger and placed closer together. 
Transverse folds on the modified portion of the arm are very distinct 
in well preserved specimens. The tentacle stems are flattened on 
the inner surface. The club is very long and possesses a moderate 
fin and slight protective membrane, and a width at the centre of 
about twice that of the stem. 

The very numerous and minute club suckers are distributed 
in no particular order. Two much larger than the rest are placed 
at the tip of the club. "Phe rings of the tentacular suckers possess 
blunt teeth on the distal margin, the remainder of the ring being 
smooth. The teeth are very little wider at the base than at the 
top and are generally separated by about the width of their base. 
The number varies according to the size of the specimen, and 
individual variation plays a part. Thus a male with mantle-lengtli 
of 33 mm. possesses three to four teeth, and a female specimen 
with mantle-length of 30 mm. possesses three to six teeth. A 
male with mantle of 48 mm. possesses nine to eleven teeth, and a 
female of 52 mm. mantle-length has five to seven. Females with 
mantle-length of 61-79 mm. show nine to thirteen teeth. If one 
of the minute club suckers is placed on its side the papillae cause 
the ring to appear to be dentate all round. 

Two females from Puri Beach (M “4**) showed either no 
teeth, or a very feeble development of them on the rings of the 
only tentacle present, but in general appearance, funnel organ 
and shell, they agreed perfectly with other specimen of S. inermis. 
Buccal membrane seven-angled and minus suckers. A large 
spermatic pad is developed in the female. Funnel organ: a A- 
shaped median pad and pear-shaped lateral pads, widest posteri- 
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orly. Sculpture: a few papillae are usually present on the dorsal 
surface of the mantle, aud sometimes extend to the head, but 
never to the fins or ventral surface. Colour in alcohol, buff with a 
variety of bluish-slate and purple-pink markings. The innumer- 
able chromatophores are very small and dark on the dorsal 
surface and are usually reddish ventrally. Very few chromato- 
phores occur on the ventral surface of the fins. The row of dark 
ornamental spots or ocelli along the base of the fin shown in the 
illustration of d’Orbigny (pl. 20) is present only in males of a 
certain size. Among the specimens M #2! eight males with 
mantle-length of 26-35 mm. show no ocelli, which are, however, 
distinctly marked on four males with mantle-length of 32-37 
mm. As regards the specimens M 2522139 thirty-one males with 
mantles of 33-40 mm. show the ocelli and the remaining twelve 
males, which are without them, have a mantle-lensth of only 
20-32 mm. The ocelli are always largest at the posterior end of 
the mantle, and in very small males appear first at thisend. They 
are usually pear-shaped with the pointed end innermost, and may 
be 7 mm. by 2 mm. in large specimens. Anteriorly they become 
rounder. A male with mantle-length of 36 mm. shows five ocelli 
on each side, one with mantle-length of 46 mm. has seven on each 
side, and one with mantle of 53 mm. has nine on each side. The 
Penang specimen (M ‘;°) shows a deviation from this rule by 
exhibiting eleven strongly-marked ocelli on either side of a mantle 
of 43 mm. in length. The ocelli, which show no iridescence, are 
situated in the skin beneath the outside layer, and do not penetrate 
to the muscular layer. If a portion of epidermis is examined with 
a high power, the ocelli appear as opaque, white, oblong masses, 
and are thus in sharp distinction to the round dark chromatophores 
none of which approach them in size. In light coloured speci- 
mens the ocelli are pinkish !, and small dark chromatophores are 
sprinkled over their surface as elsewhere. In the female the ocelli 
are always absent, and they are also wanting in a few males large 
enough to possess them (M 51*, M #772 and M 5275), but these latter 
are either faded or iu bad condition as regards the epidermis. Many 
of the specimens in the collection possess no date of capture, but 
there is evidence to show that examples with ocelli were taken in 
the months of January (1890 and 1908, in both hauls ocelli bare- 
ly visible); March (1g00, very distinct) ; April (1870, faint, 1904 
and 1912, very distinct); November (1913, very distinct); and 
December (1912, well-marked)”. A male S. ornata in the Paris 
Museum exhibits ocelli along the sides closely resembling those 
of male S. inermis. A female S. ornata in the same collection 
has unfortunately become suffused with black so that it is not 
possible to see if the ocelli are absent. 

Eight males (M 29722?) with mantle-length of 30-37 mm. and 
six males and one female (M *?**7'5*) also small, exhibit a beauti- 


‘ [t is often necessary to hold a specimen up to the light, or allow it to 
become dry, in order to discover the ocelli. 
? A specimen taken in December, 1888 shows no ocelli, 


236 Records of the Indian Museum. [Vor. XII, 


ful iridescent patch on the dorsal surface at the posterior end of 
the body. The pore, situated at the ventral posterior end of the 
body in the present genus, leads into a gland the function of 
which has never been made clear. This gland is covered by a 
muscular coat under and amongst which lies (in the present 
specimens) a thin iridescent layer which does not extend to the 
many-furrowed inner wall, and only traces of iridescence were 
observed outside the lower surface of the gland Besides the 
above-mentioned female, two others (M ??'2**), showing no ex- 
ternal iridescence, displayed, when tle skin was removed, flashes 
of golden-green and piuk. In one of these females the gland was 
pale purple and the pore had a purple tinge, but on being opened 
no trace of purple fluid could be seen. Wiilker, op. cit.. p. 32, 
has remarked on the existence of a purple gland in this part of 
the body in Sepicila, discovered by Appellóf. He alludes also 
to the striking coloured appearance figured by d'Orbigny and 
Férussac for S. ornata (Rang) at the dorsal posterior end of the 
body, and suggests that if a living example could be examined a 
luminous organ might be found in this situation. The adornment 
figured by d'Orbigny is, however, probably similar to the iri- 
descent patch described above, which would seem, moreover, 
to be evanescent in alcohol, no specimens exhibiting it excepting 
those which had been preserved for less than a year when 
examined. Steenstrup has remarked with regard to the shell in 
Sepia that the proportion which the last loculus bears to the area 
of the shell varies according to the season of the year. Jatta 
says with regard to this '' while the sepium increases in volume 
'* and therefore augments the number of lamelli, the striated area 
‘“ becomes larger while the smooth area diminishes: as a conse- 
“quence of which in the same species there may be found 
** according to the stage of growth of the bone, and the greater 
“or less activity in the formation of lamelli, and, therefore, 
“ perhaps also according to the seasons, the two areas now equal 
“and now one prevailing above another." The shells of sixteen 
males and twenty females from the present collection were 
examined. The limited amount of evidence thus available seems 
to show that the limbs of the inner cone become accentuated with 
age and are then widest in the female, and, also, that individual 
variation exists as to their thickness and height. It will be ob- 
served in the specimens figured (pl. xxiv, figs.1-8) that the striated 
area comprises more than half of the length of the shell in youth- 
ful specimens, and that the shell of a very young female is not 
broader in proportion to its length than that of a male. The 
shells of older specimens usually have the last loculus occupying 
about two-thirds of the length of the shell. The curvature of the 
parallel lines formed by the margin ofthe striated area varies 
occasionally, as is seen in the shell of the largest male figured, 
the other specimens exhibiting what appears to be the usual form. 
The dorsal surface is coarsely granulated and the shell beneath it 
is striated longitudinally. This can be seen in young specimens 
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in which the granulation is not much developed, and in most other 
examples at the commencement of the chitinous margin of the 
last loculus. An examination of the arrangement of the various 
internal organs showed, that, as Wülker (op. cit., p. 31) has already 
pointed out, this genus and Sepia resemble each other almost 
exactly as regards the anatomy. 

The radula and mandibles are shown on pl. xxiii, fig 6 and 
pl. xxiv, fig. 9. À 

The principal measurements of a male and female are ap- 
pended. 


Specimen number A M i280 q Mi 5222 © 
mm.” mm. 
End of body to dorsal mantle-margin As 62 
Breadth of body M M. 20 2 
» "» head Ade ee 20 20 
Ist right arm ee i IS 20 
Pd ae an : " 16 21 
GEL a 55 aee " DIT 25 
JA as x bert : ES Be 
Tentacle M a ne 56 76 
Club a ace " I3 ca. 18 
Pin maximum xs x 6 0 
minimum AZ 2 3 


= a 


Distribution.—Indo-Malayan Region; Timor, Japan (Joubin). 


Sepiella sp. 
M 524° Kilakarai, Ramnad District, South India, o-2 fathoms, ti-1913 
(S. IV. Kemp)—One. 

The above is too young to determine with certainty as it has 
a mantle-length of only 13 mm. Wiilker regards Sepia specimens 
with mantle of 27-40 mm. as too young to determine specifically. 
If, however, a number of specimens of large and small size occur 
together it seems possible to assign them specifically at a much 

earlier age. 


Family SEPIIDAE. 


M **9*5 '[nvestigator' station 80: 17-i-1890, 4 miles S.E. of Sonapur 
Beacon, Ganjam Coast, 24 fathoms—T wo immature. 

These have a mantle-length of 6 mm. The fins commence 
at 2 mm. from the mantle-margin and are most developed 
posteriorly. Fourth arms the largest and with keels; suckers of 
arms in two rows. Tentacles missing except for a retracted one 
which can be observed coiled round beneath the skin on the 
ventral surface. Colour buff, closely freckled with small purple- 
brown chromatophores, which are thickest on the median dorsal 
surface of the mantle and head. 


Family SEPIOTEUTHIDAE. 
Sepioteuthis arctipinnis, Gould. 


Sepioteuthis arctipinnis, Gould, U. S. Exploring Exp., NII, p. 470, fig. 
93 (1852); Wülker, Abh. Senckenb. Nat. Gesell. NN NAV, pp. 152- 


238 Records of the Indian Museum. Woe, SA0, 


473. 482 (1913); Berry, Bull. Sur. Fish., XXXII, pp. 308-9, figs. 
20-22 (1914). 


M 314 ‘Investigator’, N. Andaman Island, littoral, Marine Survey 
of India—One ĝ, one 9. 

M 5293 ‘Investigator,’ E.S.E. of S. Moscos Island, Marine Survey of 
India—One 9. 


M 5255:* Andamans (F. IVood-Mason)—One d, one 9. 

The above all agree in the shape of the pen and in having the 
greatest width of the fin at the posterior third of the body. The 
pen has a hollow midrib with broad marginal thickenings, and is 
covered by a transparent and very delicate horny plate with a 
broadly rounded anterior margin. The median mantle-margin in 
order to correspond with the shape of the pen is, therefore, very 
obtuse and evenlv rounded. "The funnel organ was examined in 
specimens M =$ and M 9*, It is A-shaped, with smaller, 
oblong, lateral pads. Order of arms 3, 4, 2, r; protective 
membranes to all, especially developed on third pair; suckers in 
two rows. Specimens M 4 are in good condition, and their 
largest arm suckers have rings armed with nineteen or twenty 
teeth all round the ring, five or six on the distal margin being 
larger than the rest. The space between each tooth is about the 
width of the base of two teeth and this space is equal to the 
length of a tooth. The teeth are incurved and resemble short, 
broad claws. A distal sucker shows twenty teeth, eight of which 
are larger than the rest. The tentacle suckers are in four rows, 
those of the middle third of the club being much larger than the 
rest. The suckers of the inner rows here are larger than the 
marginal ones. The rings of the tentacular suckers also have teeth 
on the entire circumference, five, or sometimes more, claw-like 
teeth larger than the rest being placed on the distal margin. 

The space between each of these is about equal to the width 
of three teeth and corresponds with the length of each. The 
proximal suckers show less space between the teeth. Both 
specimens have a spoon-shaped expansion with small flat suckers 
at the tip of the club. The hectocotylized arm of specimen M = 
has twenty rows of ordinary suckers followed by a few small 
suckers on long pedicels; these are succeeded by papillae sur- 
mounted by extremely minute suckers which persist either as 
complete suckers, or in rudimentary form, to the tip of the arm. 
The ventral papillae are smaller than those of the dorsal margin. 
Buccal membrane seven-angled and with suckers with toothed 
rings. As many as five suckers may be present on an angle. 
Colour pinkish-buff with large brownish-red chromatophores or 
small, almost black, ones. 

Ventral fin surface without chromatophores. Specimens M = 
are in bad condition and much contracted. Their characters seem 
to agree with the foregoing except that their colour is much darker, 
viz., ground colour gray, with very dark blotches covering much 
of the ventral as well as the dorsal surface. The ink sac is rup- 
tured in one of the specimens which may account for the dark 
ground colour. 
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Specimen M “'* seems to have a somewhat wider and 
rounder head, and arms shorter in proportion to the length of the 
mantle than the other specimens, but these differences may be 
accounted for by its being at a younger stage of growth or by 
varying modes of preservation. The tentacle stems are evidently 
partly withdrawn. The arm rings of this little specimen are 
armed with fourteen to twenty-four teeth surrounding the entire 
ring, about five on the distal margin being stouter and longer 
than the rest. A large median tentacular sucker shows eleven 
long teeth on the distal portion and the rest of the ring possesses 
much smaller teeth. Conical papillae are present and those near 
the ring sometimes look like small between teeth. The teeth 
are longer in proportion to the size of the ring than in the older 
specimens. 

Colour pinkish-brown with many dark blotches and spots, 
head so densely mottled as to be almost black. 

No chromatophores on ventral surface of fins. 

The principal measurements in mm. are appended : — 


Specimen number... M415 dà M 31+ 9 M 5393 9 N[ 5153 g N[ S154 9 
End of body to dor- 


sal mantle-margin 60 52 E 05 129 
Breadth of mantle 28 22 UZ 3: E 
is head... 16 20 11°50 D 35 
Greatest width of 
fins EU BD 22 58 55 
Ist right arm 15 Gite WS ca, 8 281 45 
ZHYdL e — 3 22 ca. 22 10 38 t 54 
aal aa a 24 (ln BA 17 51 07 
Jd a ben 2 ca. 23 na 49 69 
‘Tentacle sus (et (OB 57 23 98 133 
Club -" p 22 E 37 55 
Diameter of largest 
sucker of sessile 
arm me 75 ‘50 1°50 CORDES 
Diameter of largest 
sucker of tentacle. ! "75 2 2 


Distribution.—Island of Maui (type locality) ; Honolulu, Oahu, 
Bertrand Island, North Coast of Papua? (Wiilker). 


Family ENOPLOTEUTHIDAE 
Abralia andamanica, Goodrich. 


Abralia andamanica, Goodrich, Trans. Linn. Ses WM p. 9. pl. 2. figs. 
38-45 (1896); Asteroteuthis audamanica, Pfeffer, Plankton Exp. 
(Oegopsida) p. 137 (1912). 
M 339 ‘Investigator’ station 224 : 23-11-1897, 14° 54 30” N., 96? 13 E., 
55 fathoms—One 9. 
M 922721. í Investigator ' station 590 : Mergui Archipelago, Marine Sur- 
vey of India—One 9 and one (?) d. 
Specimen M *}° is not in very good condition and it is difficult 
to discover more than about three rows of transverse luminous 


lL Less tip. 
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organs on the ventral surface of the mautle. A few organs are 
visible oa the siphon and they form nine rows on the ventral sur- 
face of the head. "Three rows are present on the ventral arms and 
a single organ is visible on the third left arm. About thirty sur- 
round one eye, those on the ventral surface being most conspicu- 
ous. The first right arm possesses eleven hooks and twelve suckers, 
and the fourth has sixteen hooks and the same number of suckers. 
The rings of the arm suckers have twelve to fourteen blunt and 
rather long teeth, separated by about the width of their base on the 
distal edge of the ring. Goodrich (1896, pl. 2, fig. 42) represents 
the ring as being toothed all round. Pfeffer (/.c., p. 137) has, how- 
ever, suggested that Goodrich may have mistaken some papillae for 
teeth as it is frequentlv very difficult to distinguish them unless 
the horny ring is isolated from the sucker. This specimen has 
more tentacular hooks and suckers than the type, but the fact 
that these vary on the different clubs shows that no hard and 
fast rules can be laid down as regards this. One tentacle has a 
connective apparatus of five suckers and six papillae, and along 
the ventral margin of the club are three much-curved hooks and 
the sockets of two others, the central hook being thelargest. Nine 
large suckers occur near the hooks, each having a horny ring 
with about thirty teeth (separated by about the width of their 
base) on its circumference. "The distal part of the club has fifteen 
or sixteen rows of very small suckers placed four in a row and 
becoming very minute towards the tip, their rings being armed 
with many teeth. The other tentacle has a connective apparatus 
of four suckers and eight papillae, aud the club shows five hooks 
and the socket of a sixth, as well as eight large suckers, and 
fifteen or sixteen rows of minute suckers on the distal portion. 

Specimen M *’° has five hooks on the only club present. 
The ventral surface of the mantle shows many luminous organs on 
the median line, and elsewhere, but they are not arranged in any 
definite order, and a few trespass a little on the dorsal surface. 
Besides the three rows on the ventral arms, a single row orna- 
ments each of the third arms. The eight-angled buccal mem- 
brane is pale and dotted with red chromatophores. The funnei 
organ closely resembles that of A. trigonura, Berry (1914, p. 329, 
text-fig. 33), and consists of a median A-shaped dorsal pad and 
broad ovate ventro-lateral pads, a small valve being also present. 
The luminous organs on the funnel fail, however, to show the 
triangular arrangement described by Berry. The small specimen 
M ‘#7 seems to be a male, but it is not in very good condition, 
and there is no trace ofa hectocotylus. Four hooks are present 
on one club and five on the other. Luminous organs are visible 
on the third as well as on the fourth arms, and are very distinct 
round each eve-opening, but the eyes, as is the case with the 
other specimens, are injured. 

The principal dimensions in mm. are given below. 
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Specimen number und e. NM 832 M eaga MD 9321 
End of body to dorsal mantle-margin. 4o 35 24 
Mantle-margin fork between dorsal arms 12 13 9 
Breadth of mantle 12 IO IO 

A across fins 30 25 15 
Length of fin DE 20 II 
Ist right arm 20 20 14 
SO à à 25 21 18 
GRE a gs 22 20 ñy 
JÉ ue gm 22 22 Tee 
Tentacle AG 35 33 
Club 10 9 5 


3 


Distribution.—Andaman Sea, 188-320 fathoms. 
Type.—In Indian Museum, Calcutta, three specimens, male 
and female. 


Family BATHYTEUTHIDAE. 


Bathyteuthis abyssicola, Hoyle. 


Bathyleuthis abyssicola, Hoyle, Narr. Chall. Exp., 1, p. 272, fig. 108 
(1885); ‘Challenger! Rep., XVI (Cephalopoda), pp. 168-169, pl. 29, figs. 1-7 
(1886) ; Pfeffer. Syzofsrs Oegopsid. Cep., pp. 172-3 (1900); Hoyle, Buil. Afus. 
Comp, 7007, SIUM no, ip. 33, Din Innes A O res Roy) Soc. Fire, 
XLVIII, part 1I, no. 14, pp. 282-283 (1912); Bezfhoteuthis megalops, Verrill, 
Trans. Connect. Acad., Third Catalogue (Cephalopoda), p 401, pl. 44, fig. 1 
(1885); Chun, Fa/gzvia Exp., (Oegopsida) p. 185, pls. 24-27 (1910); Pfeffer, 
Plankton Exp., (Oegopsida) pp. 325-331, pl. 40, figs. 12-16 (1912). 

M 3285 ‘Investigator’ station 393: 21-x-1911, Bay of Bengal, 7° 21' 6" N., 

85? 7' 15" E., 2000 fathoms—One, 
M $289 ‘Investigator’ station 4622 : 20-iv-1912, Bay of Bengal, 9° 8' N., 
87? 25' E., 475 fathoms—One. 

In specimen M ^'?* the suckers of the ventral arms are in 
two rows throughout, aud on the other arms they are proximally 
in two rows and distally in three or four irregular rows. ‘The 
rings of the arm suckers have five to six teeth. 

The tentacles are very long which is perhaps due to the 
specimen having been preserved in formalin. ‘The suckers of the 
club begin proximally by a single sucker, followed by three in a 
row, and gradually increasing to about six in a row. A few rings 
of the club suckers appear to have about four blunt rather widely 
separated teeth on the distal margin and the rest of the ring 
smooth. Their position on the ring, and their blunt ends, seems 
to point to their being teeth and not papillae. Otherrings seemed 
to be smooth. Hoyle describes the tentacular rings to be smooth, 
and Verrill does not mention theit condition which would seem 
to imply that he had not observed any teeth. 

The horny rings of both tentacular and arm suckers are 
very dark. The luminous organs of the arms are about ‘50 mm. 
in length. The chromatophores are darkest on the dorsal surface 
of the head. Specimen M ****, from the great depth of 2000 
fathoms, is very young, and the mantle is much crumpled and 
denuded of its epidermis. The luminous organs at the base of 
the arms are clearly perceptible. The arm suckers are in two 
rows, and their largest rings show four to five teeth. The ten- 
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tacles are only represented by portions of stems. The arms are 
about 2 mm. in length, and the distance from the dorsal mantle- 
margin to the fork between the dorsal pair is 2 mm. The breadth 
of the head across the eyes is about 2:50 mm. The specimen has 
been preserved in formalin. 

The following are the principal measurements ‘of specimen 
M 5# :— 


End of body to dorsal mantle-margin ... "ud aos LE 
Breadth of mantle S. 
33 ,, head across eyes 
rst right arm 
PING! ay 25 
O a 
ZR a y ma 
Length of tentacle 
2 ,, club 


Distribution. —North Atlantic (Verrill, 1885); Indian Ocean 
(Chun); between Marion Island and the Crozets (Hoyle, 1886) ; 
North Pacific (Hoyle, 1904); Antarctic (Hovle, 1912). 

Vertical Range.—437-1600 fathoms (Pfeffer, 1912). 


OR 
en 
n 


to 
to QU BPO 
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Family HISTIOTEUTHIDAE. 
Stigmatoteuthis japonica, Pfeffer. 

Stigmatoteuthis japonica, Pfeffer, Plankton Exf., (Oegopsida) pp. 284-5 
(1912); Calliteuthis rever sa, Hoyle, ' Challenger’ Rep., XVI (Cephalopoda), 
pp. 183-4, pl. 33, figs. 12-15 (1886). 

M 225? ‘Investigator’ station 374: 2-iv-1907, Andaman Sea, 11° 37' N., 

95° 57’ E., 28 fathoms--One. 

The first three pairs of arms have a row of luminous organs 
on the ventral margin of their dorsal surface. Of these there are 
eight on the first arm, eleven to twelve on the second, and nine 
on the third. On the latter pair a short, strong keel attaining 
3mm. in width, is developed on the central third of the arm along 
the line of the luminous organs. The fourth arms possess three 
rows of luminous organs for more than half their length, two of 
which persist towards the tip where a single row containing four 
terminates the series. About twenty-nine organs are present on one 
of these arms. Seventeen luminous organs surround the right 
eye-opening. ‘The left eye has only six organs. The mantle- 
margin has a well-defined row of organs all round its circum- 
ference, except on the median dorsal surface, where a space of 11 
mm. is ornamented by a solitary organ in the exact median line. 
On the ventral mantle there are about sixteen transverse rows of 
organs, and about six similar rows occur on the ventral sur- 
face of the head ; eight organs form a low arch above the siphon. 
Very few luminous organs are present on the dorsal surface of the 
head and mantle. The arms have slight protective membranes 
and their suckers are furnished with smooth rings, except at the 
distal portion of each arm, where the rings have five to eight 
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blunt rather closely-set teeth on the distal margin, the rest of the 
ring being smooth. The tentacle stem is flattened and its inner 
surface is marked with a groove. At 16 inm. from the base of the 
club the connective apparatus, consisting of eight suckers and four 
papillae, commences. These suckers have a papillary area and 
smooth ring. Six or seven suckers are placed in a row on the 
proximal two-thirds of the club, about ten being larger than thie 
rest; the distal third has very small suckers, the last six rows con- 
taining only two apiece. Protective membranes are moderately 
developed, and there is a slight dorsal keel. The rings of the 
large tentacular suckers have twenty-two to twenty-five pointed 
teeth all round their circumference. Smaller suckers may have 
as many as thirty-six teeth. None of the suckers has accessory 
chitinous formations. 

Colour reddish-purple, fins paler and their ventral surface 
sprinkled with chromatophores on the part next the mantle. 
Pfeffer (Lc., p. 249) has shown that the genus Calliteuthis is 
defined by having smooth rings to arm and tentacle suckers, aud 
that the latter are furnished with accessory chitinous formations 
which are wanting in the genus S/rgmatoteuthis which has denti- 
culate rings to arm and tentacle suckers. 

The principal measurements are as follows :— 


mm 

End of body to dorsal mantle-margin et noo dd 
Breadth of mantle nee Ut ae ae PAR 
Breadth across fins n vs E. EST 
" of fin ae ee ss o EN 
Ist right arm A P. s eye: 
El n UN ». T so A 
SE ng oy Ns : P sc BE 
all] os x ae 5e ie T 52i 
Tentacle ... E =e Y ony TA 
Club n - 3" A =<» X) 


Distribution, —Japan, 345 fathoms (Hoyle). One specimen. 


Family CHIROTEUTHIDAE. 
Chiroteuthis (Chirothauma) imperator, Chun. 


.. Chirotenthis (Chrrothauma) imperator, Chun, Valdivia Exp., (Oegop- 
sida) p. 241, pls. 38, 39, 40, 41. 42, 43, 44 (1910); Pfeffer, Plankton Exp., 
(Oegopsida) p. 581 (1912). 


M 222° ‘Investigator’ station 281: 20-iii-1901, Bay of Bengal, t1? 15' 15 
N., 8? 7' E., 300 fathoms.—One 9. 

M 1389 ‘Investigator’ station 297: 13-iv-1902, Gulf of Oman, 25° 11! 30” 
N., 57? 15! E., 700-689 fathoms.—One. 

M 9335 ‘Investigator’ station 366: 10-iv-1906, Arabian Sea, 24° 45! N. 
63° 50' 15" E., 544 fathoms.—One 9, and arms of another speci- 
men. 


The specimen M “F° resembles in colour Chun's illustration 
(pl. 38, figs. rand 2). The ventral luminous organs measure about 


! Less tip. 
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3 mm. in length and 2:50 mm. in breadth. The nidamental glands 
measure nearly 1°50 mm.inlength. The olfactory papillae measure 
about 2 mm, in length and are situated at about 3 mm. below the 
posterior end of the eyes. The ventral arms have the margins 
mutilated in many parts so that only a few luminous organs are 
present, viz., 9 on one arm and 3 on the other. The tentacles have 
lost their clubs. 

The example M ^*^? is much damaged but in spite of its muti- 
lated condition it has been easy to identify it with certainty from 
Chun’s magnificent illustrations. One of the tentacles possesses a 
club, and the stalks of its suckers are furnished with the wing-like 
membrane described by Chun (p.247), and in other details the club 
suckers and those of the arms resemble completely Chun's descrip- 
tion and figures. About fifty luminous organs are present on the 
fourth right arm and forty-six on the fourth left arm. Nothing 
resembling a hectocotylus appears on any of the arms. The eyes 
have the three longitudinal rows of luminous organs which Chun 
describes as “‘ sparkling like a chain of jewels.” ‘Twenty-two are 
present on one eye. The fins, siphon, and much of the ventral 
region have been torn away. 

The dorsal mantle-margin has the attachment exactly as in 
Chun's illustration (pl. 39, fig. 1). 

The tentacles are furnished at the base with membranes which 
are widest at the dorsal side. 

The dorsal mantle region is much darker in tone than the 
illustration of Chun (pl. 38, figs. x and 2), who, however, mentions 
(Z.c., p. 251) ** auch hebt sich bei einzelnen Exemplaren die Rücken- 
region im Bereiche des Gladius durch etwas intensivere Pigmen- 
tierung ab." 

The specimen M ^'^" is also in very bad condition, and is ac- 
companied by the arms of another large specimen M = anda 
loose tentacle which presumably belongs to one of them. The club 
of the latter measures 140 mm. Approximate measurements of 
the different specimens are given below :— 


Specimen number Js .2JMM 22580 M1359 M28 M 51257 
mm, mm. mm. mm. 
Dorsal mantle-margin to commence- 
ment of fins .., "mao -— 2 
Breadth of body at mantle- -margin noe NR vu 45 
di of head : m 45  ca.28 
na of fins the so AD sis 82 — 
ist right arm … E in O25 214 83 101 
2nd, es ans … 38 mutilated, 112 122 
Biel gs Sen dd 2. 43 203 128 140 
4th DM sos OD 200 202 
Length of tentacle Ae … 1061 1698 mutilated. mutilated. 
” n club s. 107 


Distribution, —o? 15’ N., 98° 8 8’ E., trawl 614 m. (‘Valdivia ' 
Exp.) Sagami Bay, jan from the collection of Haberer and Dof- 
lein (Chun, 1910). 


1 Mutilated, 
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Family CRANCHIIDAE. 


Teuthowenia (Hensenioteuthis) joubini, Pfeffer. 


Teuthowenia (Hensenzofeuthrs) joubini, Pfetfer, Plankton Exp., (Oegop- 
sida) pp. 747-8, pl. 48, figs. 12-16 (1912). 
M 5149 ‘Investigator’ station 462æ : 20-iv-1912, Bay of Bengal, 9°8' N., 
87°25’ E., 475 fathoms—One. 


This is considerably larger than the type, and unfortunately 
resembles it in having the tentacles represented only by mutilated 
stems. There is a slight groove on the inner surface of the stem, 
and at about 3 mm. from the mouth there seemed to be two 
minute suckers, which, however, may have been only abrasions on 
the stem surface. A very delicate membrane unites the first and 
second pairs of arms extending to about the first sucker, but is very 
slight between the second and third pair and absent between the 
ventral arms. This membrane had probably been torn away from 
thetype. Only the rings on the distal half of the third arms could 
be examined without injuring the specimen. The suckers in this 
region have four or five short, widely-espaced teeth on the distal 
margin, the rest of the ‘ring being smooth. Colour dull white 
sprinkled on both sides of the mantle with small dark chromato- 
phores, arranged in about twenty-eight irregular transverse rows. 
When not contracted the chromatophores are reddish-brown and 
oblong, They are dark and narrow and placed transversely on 
the dorsal surface of the arms and are sometimes scattered amongst 
the suckers. They are present on the siphon but absent from the 
fins. The extraordinary eyes make this a species easy to inden- 
tify. 

The following are the principal measurements :— 


mm. 

End of body to dorsal mantle-margin ao. Hd 
Breadth of mantle m an 
5 head and eyes 2 
Length of fin ia ML 
Breadth of fins ed 
Ist right arm ca. 2 
3rd » E 
Mutilated: tentacle stems | 10 


Distribution.— 31 7° N., 43:6? W, 0-400 m. 2m Sea, type 
specimen (Pfeffer, 1912). 
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